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THE COVER SYMBOL 


The T-square and compasses masonic symbol displayed on the 
cover is also (apart from the rising sun) the Chinese symbol meaning 
‘forbidden’. It had the same meaning, it is here alleged, when 
anciently displayed by geometers in the form ME-EISWN AGE- 
WMETRETOS (mason ageometretos) = ‘Not being inside 
without geometry '. Worded with a minor difference, this was 
Plato’s prohibition notice over the Academy; ‘ No entry without 
geometry-Geometers Only.’ 


However, where geometers were at work as constructors, their 
necessary helpers, engineers and stone-workers were granted an 
entry pass EIS-PHREW—free to enter, converting them thereby 
into phreo-mason, or as we have it today, free-masons. The word 
mason is not derived etymologically from any word meaning stone; 
but skilled stone-workers, according to the above interpretation 
were free-masons, and by folk-phonetic analogy, mason came to 
mean stone-worker. 


Ownership, or temporary possession of this monograph is to 
be interpreted as an eis-phreo conferring on the possessor the free- 
mason right of entry to the masonic, geometry secrets of Stonehenge 
(sto-en-kuklio= portals running round in circles), and Avebury; 
namely the drawing by square and compasses geometry, of a right 
line== x; squaring the circle; drawing concentric circles of radii 
proportionate to the mean solar distances of the planets; the 
ecliptic angle; the cube root of 2, the earth’s radius, the moon’s 
orbit..... ENTER! 
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THE EARTH MEASURERS 
= GEO-METERS 


LTHOUGH the ancient monuments of 

Stonehenge, Avebury, and the Great Pyramid 
are its subject, this monograph does not discuss 
them from the view-point of the archæologist, 
but only as earth-drawn geometric propositions. 
The geometric diagrams demonstrated are corre- 
lated with lines drawn anciently on the soil of 
Britain by roads or paths, and with points repre- 
sented by stones or holes. It is solely the location 
of these stones and holes and their distances and 
angles apart that concern us, not the material of 
their constitution, nor what may be buried around 
them. The archæologist, on the other hand, is 
concerned primarily or wholly with the stones 
themselves; their composition; the work done on 
them by tooling; their source of origin. He is 
concerned also to assess the date of their erection 
or positioning, and to guess the standard of life 
of the builders, or inasmuch as the term may be 
justified, to deduce from the builders’, or their 
successors’ discarded rubbish, or artefacts, their 
level of culture and degree of advancement in 
learning and skills. 

It is not assumed that there is necessarily 
correspondence between the level of culture of the 
designers of these monuments and of the builders; 
one cannot be used as a measure of.the other; for 
it would be possible for an Astronomer Royal, 
marooned on a remote island peopled only by 
savages, when on an expedition to observe an 
eclipse of the sun, to persuade the savages to erect 
pillars which, by their disposition, would serve him 
aS an astronomograph. Many years after his 
death this might remain his memorial and his only 
relic; the craftsmanship of the builders would be 
judged to be at low level; but the disposition of 
the markers would give to any visiting fellow 
astronomer indisputable evidence that the designer 
was a well-informed astronomer. 

3 It is not suggested that necessarily something 
of this sort happened at Stonehenge; the reason 
for the simile is to warn the reader against any 
prejudice of the issue that might arise from a 
present conviction regarding the level of culture 
of the builders preventing free and clear judgment. 
4. Before reading on, the reader is advised to 
glance at the maps with the diagrams superimposed 
on them so that he can have at least some idea of 


what this is all about. All the diagrams are strict 

ruler-and-compasses construction. No graduated 

ruler is needed to draw the diagrams; no protractor. 

To avoid using Euclid, Book 1, Props. 11 and 12 

(how to draw one line at right angles to another), 

a Square is sometimes held to be permissible; but 

it need not be used, and would be used only by 

the lazy. 

When he has studied the diagrams, and where 
necessary the preliminary theorems, the questions 
posed for the reader to answer are :— 

5. (i) Are the geometric diagrams true rep- 
resentations of the theorems propounded 
ie. are the lines straight when alleged 
to be straight; are the angles that are 
said to be right angles in fact so; are the 
distances said to be marked equal in fact 
so marked? 

(ii) Do the geometric diagrams alleged to 
match the design of the roads, paths, 
stones, and holes as regards distance and 
angle in fact match them... with sig- 
nificance quite beyond chance? 

(iii) Are the maps (on which the diagrams 

are imposed) reasonably exact corres- 
pondences with the actual areas mapped 
assuring that the distances between any 
two points marked on the maps and the 
same two points on the earth are in a 
constant ratio known as the scale of the 
map? 
(The Ordnance Survey Directorate has 
kindly informed the author that, as 
regards the 1/2500 maps, the relative 
positioning of the components at Stone- 
henge has an accuracy of 1/100, meaning 
that the greatest possible error in the 
relative positions of two stones there 
200 feet apart would be 2 feet: at 208.33 
feet to the inch, the variation is about a 
hundredth of an inch on the map. The 
match of the geometry confirms this, 
measurements being given to one hun- 
dredth of an inch.) 

6. The other question posed for the reader is :— 

(iv) Is the geometry proved? 

As to this, the pfoofs of all the propo- 
sitions used is given hereunder, except 
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where the proofs are available in text- 
books and already accepted... e.g. 
Euclid, Book II, Prop. 11. 


Measurements of lines and angles is given to 

certify the reasonable accuracy of the draughts- 
manship. The length of a line is automatically 
established by the geometry; measurement of it 
establishes only whether the requirements have 
been truly fulfilled, that right angles are right 
angles, that lines said to be of certain length are so. 
Any error will create and magnify other errors. 
7. There is a further question which is not asked 
the reader but which he will undoubtedly ask 
himself: how could these men have guaranteed such 
accuracy over great distances when it is not always 
easy to do so on a small piece of paper? Anyone 
lacking experience who tries to fit a pentagram 
accurately into a circle without once altering the 
compasses, having so exactly carried out Euclid’s 
prescription, may well wonder this. But the 
answer seems fairly clear. 


Fig. 1. 


SO MIRROR 


ROTATING STAND 


PYTHAGOREAN TECHNIQUE FOR 
IMPOSING DIAGRAMS ON THE EARTH. 
8. One of the earliest Greek geometers, Thales 
(624—547 B.C.) is said to have measured the 
distance off-shore of a ship by climbing to the top 
of a tower, aligning on to it a stick hinged to a 
vertical post, and then rotating post and stick so 
that he could align the stick at the same angle 
with a point on the shore. As, by what is known 
as Euclid I, 26 the triangles were similar, the 
distance from the tower to the point on the shore 
was equal to the distance of the ship from the tower. 
The former, being measurable by pacing, was then 

so measured. 

9. In fact, Thales was using a pair of compasses, 
one leg of which was the vertical stick and tower; 

the other was the sloping stick, hinged to it. If 
we imagine a light beam substituted for the sloping 
stick, and a horizontal light beam projected from 
the tower parallel to the shore, then we have a pair 
of light compasses. To serve as a square, all that 
is then necessary is a highly-polished reflecting 
surface to be interposed at forty-five degrees to 
the horizontal beam to reflect the light downwards 
to locate the point on the earth. 

This method is illustrated at Fig 1 and Fig. 2. 
10. (i) The basis of the method is an artificial 
horizon. This would be determined by a horizontal, 
rotating light beam. All points of the diagram 
would lie along this beam. 

(ii) There would be only one vertical—at the 
centre point of the diagram or plan area. All the 
other downward lines would be drawn (or shone) 
at right angles to the horizontal plan. True 
verticals would each tend towards the earth’s 
centre; in this system only the one Prime Vertical 


| EMA LEVEL 1 1 SONG TORE; would do this; all other upright lines would be 

| 1'OF, BEMA parallel to the Prime Vertical. 

| | LAND Riks (iii) The * lightcompasses * could be multiplied 

+ wy and would be movable and thus located where 

be N QROUN required ; checked for Bema level by reflecting back 

R=Liqut dr the horizontal light beam to central-pillar source. 
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(iv) The downward reflected light beam 
would originate at always the same height above 
Bema. Therefore all horizontal distance defined 
by it would be H (this height) x tan of the angle of 
dip. : 
(v) All horizontal distances (Fig 2 refers) 
would be sine distances==the Earth's radius x sine 
of the Earth’s Great Circle arc between the points; 
the points being wherever the downward Parallel 
Prime Verticals hit the earth. If the circle in which 
the diagram were to be drawn had a specific known 
ratio to the Earth’s radius, say 10° then the 
distances could be scaled to this. 


11. It may be doubted that these geometers 
could have known the Earth’s radius. Modern 
computation shows it to be (Hayford’s figure) 
3,963.35 miles. In Pythagorean terms, 4/6 (2+!) 
x 1,000 miles=3,963.348 miles (2.44949 x 1.61803 
x 1,000 miles). This is therefore easy to represent 
geometrically once the circle has been squared as 
in Fig. 12 below, and represents +/5 7 x 1,000. 


12. The advantages of the system are obvious. 
In the case of Avebury, for example, it was easy to 
place five mirrors at each of the pentagram points, 
and by shining a light from Point No. 1 to reflect 
it across to Pt. 3 whence it would travel to Pts. 
5, 2, 4 and back to Pt. 1. In so doing, it would 
mark out the pentagram in light beams, and also 
draw the inner pentagon. The centre of the inner 
Northern circle at Avebury (facing page 28) 
would then be found by interrupting a pentagram 
arm at an inner pantagon point with a forty-five 
degree mirror. This being done also from the 
other, adjoining pentagon corner, would cause an 
intersection of beams over the centre. Either of 
these interrupted by a mirror at 45° to the Bema 
level would project a downward beam on to the 
centre point, or on to whatever might be above it. 
The accuracy would be limited only in accordance 
with the care and skill employed. . l 


13. As regards the Bema, there is a well-recorded 
Pythagorean saying, ' Better schema or diagram 
and a (bema) platform than (three obols) sixpence *, 
which was interpreted to mean that it was better 
to rise by stages to higher things than to seek money. 
But this is fairly obviously a misapplication, based 
on a misunderstanding of what was being discussed. 
The Greek word Triobolon, three obols, three 
coins, was substituted for tri-obelisks which seemed 
to non-geo-meters to have no meaning. The 
more probable interpretation suggests that, for 
surveying, the Pythagoreans preferred working 
to a diagram and a Bema, platform, to using 


BEMA LEVEL 
ARTIFICIAL 


triangulation from three obelisks. The latter 
is the current method, but for their purposes, 
there can hardly be any question as to which is 
preferable. By triangulation, they could not obtain 
a plane figure; they could not impose a plane 
geometry diagram down on to the earth’s curved 
surface. By a beam operation, such as is described 
above, they could do so. Fig. 2. 


HORIZON 


CD Great Circle Ar 
FO= EA= sin P 
x G.C. Arc 


Earth's Centre 


14. As a light source, there was always the sun; 
they were geometers and would have had no 
difficulty in projecting a horizontal beam of sunlight 
in any-required direction at any hour of day. 
Anyone who has seen the flash of sunlight from the 
setting sun reflected from a window nine miles 
away, will know the value of sun power for light 
flashes; and the accuracy is affected only by 
refraction, which can be assessed and corrected. 


15. As jewels are known to have been used in 
Egyptian temples for star alignment, it is possible 
that jewel-aligiment, too, was used by these 
geometers in such a way that the jewel, so cut, 
flashed into fire only when in spot-on alignment. 
Understanding the geometry of the dodecahedron, 
as the Pythagoreans undeniably did, made this 
at least possible. 


16. Cord-stretching, for which the Greeks despised 
the Egyptians, was not needed as a system of 
measurement, nor was pacing over uneven ground. 
Light travels in a straight line. The length of a 
beam of light can be measured by angular inter- 
ception. 
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17. As to the actual measurement of angles, this 
was seldom necessary, all the angles being pre- 
determined by the geometry. But the measuring 
of right ascension and the rising amplitude of stars 
was made easy by the fact that 100 Royal cubits 
X 2 m=360 yards. Therefore a circle of 100 Q 
provides a circumference in which one yard equals 
one degree, and 1/10ths of an inch, 10 secs. of arc. 
(As explained later, Q=One Royal Cubit, assessed 
by Sir Flinders Petrie in measuring the Great 
Pyramid, at 20.625 inches is, as the geometry 
proves, the measure of the number of seconds of 
arc in a radian, i.e. 206265 x 104 ins. The 
Pythagorean Golden Mean measure for this was 
27 (3-/5) inches. Therefore 57.296 yards, the 
radian=100 Q. And Pythagorean ~ being 
en 2x Q=129.6. Therefore a circle of 
radius 10,000 Q inches would provide a circum- 
ference one inch of which represents one second 
of arc. In short, the cubit was a radian 
measure. A table showing the relationship of 
Circular/Radian measure also compares Yards/ 
Cubits. Counting one degree as one yard, the 
equivalent measure shown as radians multiplied 
by a hundred gives the cubit (07) equivalent to 
the yards. 


18. It will be obvious that the stones served only 
as foundation blocks not to be easily disturbed by 
chance, sabotage or enemy action. The actual 
measuring instruments could be surmounted on 
them, possibly on a smoothed clay base with a 
marble or jade platform, graduated where necessary, 
for the fitting of mirrors. An error of plus or 
minus a few inches in the disposition of stones or 
holes would not therefore be significant as the 
surmounted instruments could be set to bring both 
distances and level to precision. 


GEOMETRY. 


19. In the course of this work, the reader will be 
shown that the true basis of geometry, or its highest 
application is metaphysical, the measure of the 
fundamental pattern of the cosmos. 

The history of the actual word geometry is 
obscure: Plato was astonished that geometry, as 
he understood it, intellectually, should have been 
so called; for the word is a Greek compound 
meaning, geo-metry, and geo being earth, therefore 
presumably, earth measuring. A study of Stone- 
henge and Avebury, however, will show that earth- 
measuring, and the drawing of geometric diagrams 
on the surface of the earth was a method actually 
used not merely to demonstrate propositions 


but also to make use of them for studying 
the stars and measuring their apparent movement 
and cosmic phenomena. That the early geometers, 
from whose work Greek geometry derives, 
understood the mysteries of the times and 
angles of the rising and setting of stars, Plato 
himself believed; but no records substantiating 
this remain—except those that have defied time, 


- and the destructive efforts of man, the stone 


monuments. As the geometry that these men did 
was based essentially on the Golden Mean, and ‘as 
this is the sub-contrary series rated by Nichomacus 
as the Tenth in the Pythagorean sequence, and called 
by the Greek number—equivalent letters, gamma, 
epsilon, eta, g-e-eh, it is at least as likely that these 
early geometers were also g-e-ch-ometers, permuters 
of the Golden Mean series. 

20. However, the geometry in this monograph is 
accompanied with the bare minimum of meta- 
physics, and this preliminary exposition of it is 
intended as a demonstration of the theorems 
themselves, and of their special application in the . 
realm of astronomy, and in the understanding of 
the design of Stonehenge, Avebury, and the 
Pyramids. The deeper significance can be left for 
later discussion. 

21. Because the principal characteristics of the 
geometry discussed are essentially those of the 
Pythagoreans, that name is hereafter used to 
describe those whose work we are to discuss. It 
is popularly supposed that the man Pythagoras 
was the founder of the Pythagorean Brotherhood; 
but there is no evidence of this or that it did not 
already exist when he was born. There is very 
little reliable evidence to define Pythagoras for us 
as a person distinct from a legend; and Plato and 
others referred to the Pythagoreans rather than to 
Pythagoras. It is well authenticated, however, that 
the Pythagoreans used the pentagram symbol as 
their special badge. This five-pointed star they 
named ‘ hygieia’, health, or more truly, wholth. 
Both the pentagon, and pentagram can be con- 
structed only by the prior striking of the Golden 
Mean; and the inter-relationship of the various 
lines composing it, as will be shown, is also Golden 
Mean. Moreover, the ratio of the circumscribing 
circle of the pentagram to the circumscribing circle 
of the inner pentagon that is formed by its inter- 
secting chords is 5/6 =. Therefore a line of length 
6/5 times this diameter is equal in length to the 
circumference ‘of that inner circle. It is now 
asserted that this truth was anciently known; and 
it is even suggested that Plato’s Nuptial Number, 
showing the mating of the two, z and Q, which 
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has teased scholars for so many centuries, reveals 
that he, or more probably Socrates, knew the 
secret. 

22. If we are justified in attributing to a painter 
work that is his characteristically and exclusively 
in style, manner, and technique, we are as reasonably 
justified in attributing the geometry of Stonehenge 
and Avebury to the Pythagoreans. We know of 
no other geometers who preceded the Greeks, except 
the Pythagoreans, who were metaphysical philoso- 
phers as well as geometers; in fact we have no 
evidence on record, apart from these monuments, 
to suggest that there were anything but barbarians 
before the Greeks appeared on the scene. There 
was knowledge of mathematical fact—certain 
mathematical relationships were known; but there 
were no laws or principles of mathematics investi- 
gated or established. The correspondence of the 
monument-designers with the legendary intellectual 
ancestors of the Greek from whose high level 
Plato considered there had been a sorry decline 
and degeneration, seems reasonably certain. That 
they were Hyperboreans is possible, and the name 
Avebury may have been thus derived. Accepting 
the thesis of this work will imply acceptance that 
the builders of Stonehenge, Avebury and the 
Pyramids were Greek-speaking. In support of 
this, the name Stonehenge, which as recently as the 
16th century was pronounced with a hard ‘g’, 
Stonehengg, may reasonably be derived from 
stoa+ enkulio=with portals running round in 
circles. Before we finish with philology, etymology 
or the ancient meaning of words, it seems the 
moment to suggest that the name Pythagorean 
(puth-+ hagia+-oreios) was originally derived from 
Pytho, the ancient name for Delphi, set at the foot 
of Paranassus, the sacred mountain dedicated to 
Apollo and the Muses, fountain of art and believed 


by the Greeks to be the centre of the earth, (in the ` 


sense of prime parameter»). 

The Pytho oracle was the source of sacred 
knowledge; hagia means sacred, oreios mountain, 
and pytho is used for root, foot of mountain or 
source; therefore Pytho-+-hegia+oreios=the root 
of the sacred mountain defines Delphi and the 
Adelphi or Brotherhood. 

The Pythagoreans were the brotherhood of 
sacred knowledge. Britannia was originally written 
Pritannia by Greek authors. Å Pritannia to Greeks 
was a head tribe; the Prytos was the head man. 
Geoffrey of Monmouth, in referring to the founder 
of Pritannia as Brutus, may have corrupted a word 
already mis-pronounced. When Caesar invaded 
Britain, he did so because it was the seat of govern- 


ment of the Celtic peoples, the head tribe, (not 
necessarily those called the Trinovantes-Troia-neo- 
phantes, Troy new-showing). In fact as he related 
it was a priest-controlled community, and the 
priests or Druids used the Greek alphabet. 

23. These, however, are mere suggestions, The 
fact must be faced that when it is admitted that the 
geometry here alleged to have been done at Stone- 
henge was in fact done at some remote time, it 
must at the same time be admitted that some one, 
or a people, or group of people not barbaric was 
responsible for it; and since the geometry is 
characteristically Greek, there are likely to be other 
Pritannic-Greek associations. T 

24. There is a gap in the history of mankind. 
Before the Greeks, there is no history of intellectual 
man. Yetthe Greek study of number and geometry 
appears to be rather a renaissance than a new 
creation, a step up after a fall; but they lacked 
what was so helpful to the Renaissance of the 
Middle Ages, the actual records of the earlier, 
higb-level civilisation. They lacked the key to 
the central treasure-chest of Pythagorean mathe- 
matics while yet having inherited some of the 
treasures. That key they never found, although 
they continued the hunt for it. They were handi- 
capped by not knowing what they werelooking for, 
yet they were on the right line of search when trying 
to draw a straight line equal to the circumference 
of a circle, squaring the circle, doubling the cube, 
and trisecting an angle. The key to all these is 
the Golden Mean; they had it, but did not recognise 
it for what it was. Because it is now evident that 
the knowledge was once possessed, wecanconclude 
only that it was lost after the Great Disaster or 
that it was still known to a few, but guarded 
as ‘arretos’, unmentionable. Possibly those 
guarding it had, like the Druids, the custom of 
never putting in writing anything sacred or of 
supreme importance. 

Because it brings this secret from hiding into the 
light this book is entitled The Apocalypse of the 
Golden Mean. As Sophocles said; ‘ time brings all 
things from hiding into the light’. 
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THE BASIC PROPOSITIONS. 
Pythagorean Geometry. 


Although the following propositions are given 
in order that the geometry at Stonehenge and 
Avebury, and of the Great Pyramid may be clearly 
understood, they can be passed over and referred 
to subsequently if the reader would prefer first to 
study the maps and designs. 

The argument for the cubit as a radian 
measure is given on Page 16 below, and the cubit 
solution of the half and double cube on Page 15 

The proofs given are brief, and some elemen- 
tary knowledge of geometry is pre-supposed 
although it can hardly be said to rank higher than 
Ordinary Level. 


Fig. 3. 
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The language of modern trigonometry is used 
because it provides a short cut. Those whose 
familiarity with it is a little rusty may be helped by 
being reminded that:— 

The terms sine, and cosine refer to the ratio 
of the sides around the right-angle of a right-angled 
triangle to the longest side, the hypotheneus. 

The sine is the ratio of the line opposite the 
angle discussed; the cosine is the ratio of the line 
adjacent to the angle. The cosine is in fact the 
sine of the co-angle. sin A=cos (90—A). 

The sine increases as the angle increases; 
therefore the cosine increases as the angle dim- 
inishes. 

The tangent is the ratio 2 the co-tangent Se 

The secant=-— and is the ratio of the 
hypotheneuse to the cosine. The co-secant is the 
secant of the co-angle=- 


THE FOUR MEANS 

Pappus, the Alexandrian geometer, born in 
the fourth century A.D., described a method, 
(invented by another geometer whom some suppose 
to be Euclid) whereby the three means, arithmetic, 
geometric, and harmonic can be demonstrated in 
a semi-circle with four lines. Fig 3 shows the 
solution with three lines; for with this method the 
correlation of the means can also be demonstrated. 

By definition, the arithmetic mean of two 
magnitudes is a magnitude equal to half their sum, 
providing two equal magnitudes in terms of length. 
The geometric mean is the side of a square equal in 
area to the rectangle formed by the two magnitudes. 
It is two-dimensional, being related to area. The 
harmonic mean is the reciprocal of the arithmetic; 
it is the reciprocal of the arithmetic mean of the 
denominators. Thus if the magnitudes are 1/2 
and 1/4, then 3 being the arithmetic mean of 2 and 
4, the harmonic mean is 1/3. Therefore if the 
arithmetic mean is one side of a rectangle, the area 
of which is the product of the magnitudes, the 
harmonic mean is the other side. Thus HM= 
2ab/a+-b. 

Referring to Fig. 3, since by Euclid III 35, ‘ If 
two straight lines cut one another in a circle, the 
rectangle contained by the segments of one of them 
shall be equal to the rectangle contained by the 
segments of the other," tben when the magnitudes 
are AD and DB, and DC is made=OB. 


The geometric mean is FD because FD2= 
AD.DB. 

The arithmetic mean is the radius OB. But 
by construction DC=OB therefore the 
arithmetic mean is DC=(AD+DB)/2 

But, Euclid III 35, ED.DC=AD.DB. 
Therefore ED=2(AD.DB)/AD+DB 
Therefore ED is the harmonic mean of AD 

and DB. 


It is interesting to note that ED trisects the 
angle formed with OE by dropping a perpendicular 
to OB. For angle OED equals angle OCD, and 
if a perpendicular be dropped from C on to OD, 
then the half angle will be the alternate and equal 
angle formed by DE and the perpendicular from 
Eto DB. Therefore OCD is twice this angle, but 
so is the angle OED. 

Therefore the trisector of the angle will be the 
harmonic mean of the segments it makes of the 
diameter. i 

It will also be noted that when OD=DE then 
OD is the Golden Section of OB, and angle EOD= 


36%.=angle OCD. 
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THE GOLDEN MEAN 

At Fig. 4 is shown the diagram that appears 
in geometry text books: Euclid’s porism or 
problem of construction was so to divide a straight 
line that the square formed on one part of the line 
would be equal in area to the rectangle formed by 
the other part and the whole line. (The proof is 
not given. It appears in text-books and is familiar 
to all schoolboys.) 

“ The algebraic equation is not, for some reason 
or other, given in the text books. 

If the part of the line to be squared is ‘ x’, then 
x?= (I—x) x 1 when the line is of unit length. 
Therefore, x24x—1=0. And by formula 
x=(—14+/5)/2. Therefore x=(v5—1)/2 and 
—(4/5+1)/2 or sin 18° and 2 cos 144°, 

Therefore the line is divided, (4/5—1)/2 and 

(3—v5)/2 

But 6/5 x AFP (3+/5)/2 


4/5==2.2360679 ae ia 5.2360679, 3/5 
or 6/10 times this=3,14164074 
Theoretical x =3.14159265 
The excess is 0.00004809 
This means that for a circle of one hundred 
metres , diameter, an error of 4.8 millimetres. 
For a circle of a hundred yards diameter, it 
would be .004809 yards, or 0.1731 inches, less than 
a fifth of an inch. Such a circle could hardly be 
drawn to close limits of accuracy by ordinary 
means. Five significant figures is accepted as 
sufficiently accurate for engineering purposes. 
At Fig. 12 the diagram is shown in which the 
straight line equal in length to wis drawn. There 
are several methods of which two are given; in the 
second, the angle 23° 30‘ 42.5 is also drawn 
(cosec?=2 7). The ecliptic angle is popularly 
quoted as 233°, although today’s measurement is 
some three minutes of arc less than this. The angle 
quoted is that used for solstice declination at 
Stonehenge and Avebury. 
At Fig. 13 the square equal to the area of a 
given circle is demonstrated on the basis that 


m=3/5. (3-+-4/5)=6/5(4/5+1)(4/5—1)=4.8 cos? 
36°, 


The detailed construction and proof are also 
given. However it is not only the relations 
of these lengths in the Golden Section that is sig- 
nificant; the angles are equally important. These, 
the Greeks did not discuss or measure. The angles 
were extremely important to our Pythagorean 
geometers, however, and are the basic of their 
designs at the three important monuments so often 
mentioned. 


Euclid Book II 11 


Construction. (Fig. 4). 


On OA describe the square. Bisect the side 
perpendicular from AO at O, and mark it C. 
OA=20C. | 

. Join AC. 

Produce CO to D, and with centre C and radius 
CA make CD=CA. 

. With centre C and radius OD arc to cut OA 
at E, making OE=OD. 

Then shall the square on OE equal the rect- 
angle OA.EA. 

The construction of the square on CA is 
necessary for Euclid’s proof, which also requires 
the square on OD to be formed. The proof is 
available in text-books. The Figure is illustrated 
here only to demonstrate the construction. 

By * Pythagoras,’ when OA=I, the magnitudes 
of the lines and segments are as marked on the 
diagram. 

AD?=OD?+ 0A?, 

AD=v2=2 sin 36°. 

Therefore AD i is the side of pentagon circum- 
scribed by circle radius OA. 
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Fig. 5. The Golden Angle. 


B 1° 43) 02°91 


4. OBE +% LOCA 
BE: side of pentogon 
Soa sik se 

EF:+0E 
L AOF +36" OA 
FH 1 Sin 36" OA 


At Fig. 5 is a diagram showing the angles 
formed when a perpendicular is drawn from the 
section point. 

The angle 51° 49’ 38".28 will be referred to 
hereafter as the Golden Angle. Its complement, 
38*10' 21 ".72if multiplied by 3/2=57° 15" 32".58. 
The radian angle, which subtends an arc equal to 
the radius of a circle is close to this, 57° 17 ' 45.6. 

The sine of the Golden Angle, the line GE 
when the radius is unity=4/(4/5—1)/2=0.7861 
compared with 7/4=0.7854. On a small scale 
drawing of 10 inch diameter it is therefore equal to 
a quarter of the circumference with an excess of 
seven thousandths of an inch; and for ordinary 
purposes equals the quadrant. 

The Golden Angle can be defined as that angle 
the sine of which squared equals the cosine; or 
cot.=sin. 

This is the angle we must draw in order to 
produce the ruler and compass diagram showing 
correctly the relative distance of the planets from 
the sun. This is shown at Fig. 14, Page 19. 

As a further illustration of the astronomical 
significance of the angle Fig. 6 is given to show 
that when the circle of Sidereal Time is apportioned 
by these angles, the true beginnings and ends of 
seasons are indicated—+ Leap Year Variations. 

One hour of time=15 degrees of arc. There- 
fore 51° 49 ' 38.28" of Sidereal Time=3 hrs. 27m. 
18.14 secs. And 38° 10’ 21.72" secs of arc= 
2h. 32m. 41.46 seconds. The divisions of the 
seasons as shown were long accepted as factual. 
Nov. Ist was the start of the Celtic Samhain, and 
May Ist of Beltane. In his survey of Stonehenge 
and other British Stone Monuments, Sir Norman 


Lockyer, the eminent astronomer, measured stone 
alignments that he thought indicated May 6th and 
November 6th as significant dates, but principally 
because these dates were mid-way in terms of 
solar days between the soltice and equinox. It will 
be seen that the Golden Section of angles provides 
the traditional and geometric answer. 

The figures for Sidereal Time on the dates 
given can be checked in Whitaker’s Almanac. 

The difference in duration between the Sidereal 
Day, the time of the earth’s rotation relative to the 
stars, 23 hrs. 56 m. 04.09 secs., and nominal mean 
time is 3m. 55s.91=235.91 seconds as assessed. 
But ((v5—1)/2) =(./5—2)=0.23607. This sug- 
gests that this variation is also Golden Mean. In 
other words, that the fundamental logarithmic base 
for computation is («/5—1)/2). 


Only if there is no basic cause for the signicance 
of the Golden Mean in line and angle can acknow- 
ledgement of it be regarded as mystic, But it 
is a necessity considered in terms of metaphysics; 
for it expresses the correspondence of the one 
dimensional to the two dimensional. Where two 
equal masses are differentiated geometrically in 
terms of length/area, the correlate is necessarily 
the Golden Mean. And this explains, perhaps, 
why the term golden was applied to it, apart from 
serving as a metaphoric measure of value. 

Gold in pure state is the most malleable and 
ductile of all metals. It can be beaten to one 
hundred thousandths of a millimeter (0.00001 mm.) 
in thinness; a gram of it can be drawn out into a 
wire 2 miles long; a very thin sheet is translucent. 
Gold is therefore the ideal substance with which 
to demonstrate the reciprocal functions of line and 
surface... the longest line, the greatest area from 
the same quantity of matter. 

The male and female are each differentiated 


. morphologically from the same basic organs, the 


final shape and function of which is determined by 
Golden Section. The male linear, the female 
radial. The sex determinant in the metaphysical 
language of geometry is therefore x and therefore 
Golden Mean. 

This means that the morphological and 
psychological difference between the sexes, and 
whether the unsexed but fertile egg shall produce 
male or female, whether the formed body shall be 
a linear series, cosine function, or radial, parallel 
sine function in morphology and function is the 
Golden Section. It can be demonstrated by ruler 
and compass geometry that the morphology of the 
female reproductory system is a Golden Mean 
construction as regards angles and lengths in plane 
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section. This is not without significance. 

It will occur to the reader, no doubt, that to 
accept electro-magnetic wave motion, a radio 
receiver is devised with wire in length, stretched or 
coiled, and plates not in direct contact, called 
capacitors. The mating of these, line and surface 
is the necessary reponse to wave motion, ninety 
degrees out of phase. 

Formulas for the relationship of matter and 
energy are mv? or me”... one being linear, the 
other in square form. This should be more truly 
expressed 4/m v, and vm c. 

It is the peculiarity of the Golden Mean series, 
the expansion of (4/51)/2 that it combines the 
other incomensurables logarithmic and arithmetic. 
Each successive term of the geometric series is the 
sum or difference of the preceding two terms 
according to whether it is divergent [(4/5+-1)/2]" 
or convergent [(4/5—1)/2]*. 

This is the series Plato referred to in his Nuptial 


Number, the terms of which rise and fall and are 
friendly to one another; for the series runs: 
Terms:(orpowers) 123 4 5 6 7 8 
Value of y5: .+1—1+42—3 +5 —8+-13—21 
Value of number: —14-3—4-++-7—11-+- 18—29+- 47 

All divided by 2 Thus ((«/5—1)/2)6= 

(18—84/5)/2. 

All that is necessary to find any term is to add 
together the two previous terms and alternate the 
signs. The terms are the powers. Thus: 
((v5—11/2)? x ((vV5—1)/2)= ((v5—1)/2)? = 
== (54/5—11)/2=(3—/5)/2 x (24/5—4)/2 

It is possible, therefore to write down a large 
number of terms quickly and to cross multiply 
with no trouble, using the terms as logarithms. 

The divergent series is the same except that all 
terms are positive, + throughout; [(1/5+-1)/2]6 
==[(84/5+18)/2]. Obviously so; for the equi- 
valent divergent and convergent terms in the series 
multiplied together equal unity. 
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Golden Mean Construction (ii) 
PYTHAGOREAN GEOMETRY 


Fig. 7. 


To divide AO Golden Section. 


As in the previous construction, the diagram is 
placed in a circle. 

Draw two diameters at right angles; let one of 
them be AB and centre O. 


(i) From Å draw a perp. to AB and on it make 
AN=AO=}AB. 
Gi) Join NB. Therefore the angle ANBtan= 
2: the angle, (63° 26° 06"). 
(iii) Bisect angle ANB, bisector cutting AO 
at S. 
Then S is Golden Mean of AO and AS? = 
AO.OS Q.EF. 


Proof. Since NS bisects angle ANB, therefore 
(Euclid VI 3) AS/SB=AN/NB 
But AN/NB =1/4/5 (Pythagoras) Therefore 
V5 AS=SB 
But AS+SB=2 AO 
Therefore AS+4/5AS=2 AO=AS (4/5+1) 
Therefore AO=%t! AS and AS=" AO. 


Therefore AS is Golden Mean of AO. Q.E.D. 


OF THE GOLDEN MEAN 


Construction of Pentagram arising from this. 

By construction OC parallel to AN. Angle 

OCB=angle ANB. 

(i) Bisect angle OCB bisector cutting OB at U. 

OB is half AB: therefore OU is half AS= 
l=sin 18°=cos 72° when OB=1. 

From U draw perp. to OB cutting circle at 
YV. BV is side of pentagon, 

From V to B on circumference mark three other 
points, V; V} V; so that VV,=V,V,= 
V,V;=V3;B=BV. 

Proof BV is side of pentagon, because OU is 
cos 72°, and angle VOU, therefore, 72°. 
Therefore it is a fifth of a full circle and its 
chord the side of a pentagon. 

This construction is used at Stonehenge, the 
bisector of the angle representing ANO cutting 
through the middle of a tumulus. 

Referring back to Fig. 5 it will be seen that 
the angle OBE in that diagram has tangent Golden 
Mean (+/5—1)/2. In the diagram above the angle 
ANS has tanget: (1/5—1)/2. Therefore angles 
ANS and OBE are equal, both being the half 
angle of tan” =2. 

Euclid and Ptolemy both proved that the line 
EB in Fig. 5 to be =2 sin 36°=side of the 
pentagon circumscribed by the radius OB. 

Therefore in Fig 7, NS = side of pentagon 
=VB=RB. 

Below, Fig. 8 is the basic pentagram, con- 
structed by the perp. from the point U, the inter- 
section of the bisector of angle OCB, with OB. This 
is the foundation of the circles at Stonehenge and 
Avebury. . < 

; Fig. 8. 


y e 
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Golden Section. (iii) 
Pythagorean Geometry. 
Fig. 9. 


To strike the Golden Mean of the straight line 
OB— 
Ci) . Produce BO and from O cut off OA=OB. 
(ii) From O draw a perpendicular. 
(iii) With centre O describe a circle, radius OB 
cutting the perpendicular from O at M. 
(iv) With B as centre, radius BO arc to cut the 
point C on the circumference of the circle. 
(v) Bisect MOB, the bisector cutting the 
circumference at D. 
(vi) With centre A, radius AC arc to cut OD 
at E. 
(vii) Drop perpendiculars from E to OM at F, 
and OB at G. 
Then G is the Golden Mean of OB, and F. of 
O.M. 
QEF. 


To prove G and F are the Golden Means of OB 
and OM. 


ZCBO = 60° (construction) Therefore 
AC=(,/3)/2 AB=sin 60°AB. Triangle AEG rt. 
angled at G (construction): therefore 

AG? EG?=AE*=AC?=(4/3 AB/2)? 

When OB and AO=unity, (1+O0G)?+EG?=3 

By construction EG=OG 
1+20G?+20G=3. 
Therefore OG?4-OG=1. 

Therefore the line OB is divided so that the 
square on one part is equal to the rectangle formed 
by itself and the line OB, 

Therefore G is the Golden Mean of OB. 

Therefore OG=(4/5—1)/2; 

AG=(1/5+1)/2 and GA=—(4/5+-1)/2. 
when the signs borne are determined by opposite 


directions, providing the roots of the equation 
x+x—l=0 QED. 


Golden Mean Construction 
The Great Pyramid, 

Fuller treatment of this is given on Page 20 
below, and at Fig. 15 is shown the construction of 
a 1/2000 scale model (Page 21). 

The point D on AB to the Golden Mean of 
OB, and F of OA. 

FDGH is a square, sides=2 x (4/5—1)/2 
=4/5—I1 times OB. 

On the sides FG, GH and DH construct 
isosceles triangles with sides=FE=DE. 

If the resultant star-shaped figure be cut out 
and the points E be folded up to meet above the 
centre of the square, the pyramid will be formed 
with height equal CD=sin Golden Angle= 
VOSA. 


The actual measurements are given on Page 20. 
x Fig. 10 


The Great hamid a 
When Base < DF, 


ae DICH. 


È 
(Proof of fig. 11, page 12) 


Proof Triangles AOC, OHC, and OHJ similar. 
OH AO 2 


OC AC v5 
AO AO 
Ol=7- therefore OH=—- V5 
oy ae | OH 
ed en EE nn d OJ=— 
OH AC 5 pi J/5 
0 AO 


But or Therefore OJ miri 


AO=OB BJ=BO+49 

Therefore BJ=A0 + "ao 

BJ =4A0. But OG=5" OA (construction). 
Therefore OA=24/5 OG 

Therefore BJ=-$ 258 OG =3.1416 OG. 
Therefore BJ= z AC=OL=}KL 

Therefore KL=2 z OG | Q.E.D. 
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Fig. 11. TO DRAW A STRAIGHT LINE = = 


Pythagorean Geometry: By square and compasses 
construction, to draw a straight line equal to 
the circumference of a circle. 

To 5 significant figures: 
oe L=3.141608) 
As in Fig. 4 showing Golden Mean con- 
struction, OC=4 OA. CD=CA: OD=OE and 

OE is the Golden Mean of OA. OE =%F7 OA. 

(i) Erect perp. from E cutting circle at F. 
(ii) Join OF. 
(iii) On OF make OG=AE (or draw perp to 
OF at G from E). 
(iv) With radius OG describe circle with centre O 
(v) From O drop perp. on to CA at H. 
(vi) and from H perp. to OA at J. 
(vii) With radius BJ and centre O describe circle 
cutting AB produced at K and L. 
Then KL is equal to the circumference of 
the circle rad OG. Q.EF. 


(Proof on page 11, col. 2) 


Construction of straight line equal to = (ii) 
by Pythagorean Geometry. 
Fig 12. 

(i) Let the Golden Mean E of OB in the circle 
radius OB be found by one of above methods, and 
the point F be located bya perpendicular from E, 
cutting the circumference of the circle. And let 
point L= OB be found as in previous figure. 

(ii) Produce OF; and draw a perpendicular 
to OB from L, and let their intersection point be 
the point R. 

(iii) From OR at R draw a perpendicular to 
cut OB at P. 

As angle POR is the Golden Angle, then 


or= VEE + OL 


And op! OR. 


V541\7., 345 
Theref: OP=( "| OL=— 
erefore ( 5 ) 5 OL 
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Fig. 12. R forameler Ecliplic Anale 

l x mid-point OP 065: Q5 
R$ are cenive K tod AR. 
. Gp 5 

** Z Cosed LORE = NOB 
`. Z OPS + 2B 30 40 
Demonstra ted at 


S lo nehenge Ome 
Avebury 


£0$8= LOP 


c COP: 35x% OB= 3.1416 OB= NOB 
2, OP is a straight line equal in Fengih 
to lhe circum ference ofthe cirde AME 


But OL (previous figure)=6/5 OB (iv) Erect perpendicular from OP at d to cut 
: _ 6 /3+/5 6 circle at b. Then the angle bPO is the 
Therefore oP=3( 5 ) 0B=3.1416 OB aaa "kjeler Mt ker 
Therefore OP= xOB and 2 OP=circum- 30‘ 42".5.=angle Obd. 
ference of the circle with radius OB. QEF. 
QEF. 


Proof. Since Bd perpendicular the angles Odb 
(There are several other methods equally valid). -and Pdb are right." But angle obP also right 
angle. Therefore angles Obd and bPO equal. 
Ob=}BO cosec Obd and OP=jOB cosec? 


To construct the parameter ecliptic angle, with bPO= OB. 

cosec?=2 x, namely, 23° 30‘ 42°.5. Therefore cosec? angle bPO=2 x. 
(i) In above Fig. 12 bisect OB at d. Q.E.D. 
(ii) Bisect OP at a. This construction is demonstrated on the large 
Gi) With centre a and radius Oa describe diagram of Avebury stone circles but without 
semi-circle ORP. reference to any holes, stones or marks there— 
< only to prove geometrically that the azimuth off-set 
(Angle ORP rt. angle by construction there- to be this angle. It was used at Stonehenge—as 


fore on semi-circle diameter OP.) „as markers indicate, 
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THE CIRCLE SQUARED 


Fig. 13. 


To construct a square PQRS equal in area to a 
circle diameter AB centre O. 


(i) On radius OB, strike Golden Mean at E. 
(OC=OB/2: CB=-4 OB.) 

(ii) From E, with radius- OE arc to cut circle 
at G. 

(iii) On OB produced, make OH=CB=(4 OB). 

(iv) From H make HJ=OB. 

(v) From J, drop perp. to cut HC at K. 

(vi) With centre O, arc with radius HK cutting 
OH at L, and OG produced at M. 

(vii) From M, drop perp. on to OB at N. 

(vii) On MN and NM produced, cut NS and 
NQ=ON. 

(ix) With sides=QS complete square PQRS. 
This square is equal to the area of the circle 
centre O, diameter AB. 


QEF. 


Proof When == St!) / m=/$ WED and, 
CB=-4 OB=OH (constr.) 
2 2 2 
HØ=0008=24 08 = 


Hc=1Ś OB 

HK/HJ=HC/OH=/6/4+/5 

HJ=OB (constr.) 
Therefore HK=(4/6/+/5) OB 
OM=HK (constr.) Angle NOM=36° (constr.) 
ON=OM cos 36° (Euclid iv, 10). 
Therefore ON=4/6/+/5 [(v5+1)/4] OB 
But (above) this is y /2 OB=3 QS. There- 

fore QS=4/ «OB. 
Therefore the area of the square PQRS is OB? 
The area!of the circle diameter AB is also 

7OB?, 

Q.ED: 
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Fig. 13 (cont.) 


Earth's Equatorial Radius— Å 
Join R to Y (mid point PQ). Then 
RY=(4/5/2) y x OB 
When OB=2" 
Therefore ON=PQ=V x” 
RY=5 n" 
==3.96335" 
Therefore at scale 1°=1,000 miles 
RY represents the length of the earth’s radius. 


The Earth's Equatorial Radius. 

To spare reader arithmetic labour and the 
annoyance of possible error and contradiction, the 
following calculations are given :— 

3.96335/3=1.321117=/174533=v 7/1.8 

=104/arc l*=vVmx $= 

v£ x (V5+1)[2 x v5[3= 

Therefore 3.96335=4/6 x (4/5+1)/2 
Or:— 
Root 5=2.23607 
1.61803 
Root 6=2.44949. | 
2.44949 x 1.61803 = 244949 
1469694 
244949 
1959592 
734847 


Therefore (4/5+1)/2= 


39633483047=3.96335 
Hayford’s Figure, radius of the Earth: 3963.35 
j miles 
Therefore the radius of the Earth (equatorial) 
=1,000 x 4/6 x (o/5+1)/2 miles or 
24/6 cos 36 x 10? 
=4/6 secant Golden Angle (51 ° 49 ° 38 ”.28) 


THE DELPHIC RIDDLE. To draw the side of 
the cube that shall be one half the size of a given 
cube, 

The solution of this is also Golden Mean, but 
derived from the cubit. 
The solutions are very close approximations, 

but so close that no theoretic solution could give a 

better practical answer. 

The cube root of } is 0.7937 

But the cubit to four figures=20.63 (See P. 16). 

For the significance of this please refer to 
Page 30, Moon's orbit. 

And 1.0000 


Therefore, if a cube has sides of 100”, and if 
from one side a cubit be marked off, leaving 79.37”, 
a cube with this side as measure will have one half 
the capacity of a cube sides 100”. 

In fact the sides would need rubbing down 
slightly, but very accurate measuring instruments 
would have been needed to remark the difference. . 

There are also geometric close solutions. 

i+-sin 36°=1.58778. This divided by 2= 

0.79389. Thisis nearly 2/10,000ths too long. 
1+sin 36°=1+-cos 54°=2 cos? 27°. 

Therefore 2 cos? 27 gives the same result. 

Did the Pythagoreans realise that 100-Q 
==100 x the cube root of 4. 

The evidence of Eutocius suggests that they did. 

According to Eratosthenes, the Delian oracle 
warned that to be rid of a certain plague it was 
necessary to construct.a tomb of double the size. 
Plato, being told of this, said that the oracle was 
not to be taken seriously having given this instruc- 
tion as a rebuke for their ignorance of geometry. 

Eutocius, quoting this says that Minos said: 
* Let it be double and thou shalt not miss the fair 
form if thou quickly doublest each side of the 
tomb.” 

His translation or interpretation of this was 
that Minos erred in urging the doubling of the 
sides. It seems rather that Eutocius erred because 
he mis-read the Greek. Minos did not say ‘ hasten 
to double the sides for fear of being disappointed,’ 
but ‘do not, for fear of disappointment, in haste, 
double the sides.’ It should be obvious that there 
need be no rush to do the doubling, unless the cube 
were made ice or wax. Done slowly or swiftly, the 
result would be the same. On the other hand, 
acting in haste, meaning precipitously without the 
intervening operation of thought, would cause the 
disappointment. What is significant is that the 
length of the side was 100. Unfortunately it was 
given as feet not inches but those not in the know 
would suppose that the measure, yards, feet, 
inches would not be significant. However, study 
of the proposition above will show that the equation 
is true only when the measure is inches. 

The cosine of the half cube is cos. 37° 28’. 
Therefore the secant of this angle gives the cube root 
oftwo, Therefore by cutting off the cubit from the 
100” side gives this angle, and the line of this angle, 
produced until it cuts the cube-side at rt. angles 
produced, gives the secant and therefore the side 
of a cube double the capacity. 

As a practical problem to be solved by a 
Pyramid-builder, the Delphic Riddle is quite simple 
and straightforward. 
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THE ROYAL CUBIT (Q^). The basic measure- 
ment at Stonehenge and Avebury and the Pyramids. 

It has been suggested above that this measure, 
quoted by Sir Flinders Petrie, the great Egyptologist 
as being a length of 20.265 inches, is a radian 
measure. Å table of Circular Measure/Radians 
will enable conversion Yard/Cubits to be made 
easily. 

Read Degrees as Yards, and the Radian 
measure given when multiplied by 100 will give the 
Cubit measure in inches. 

54 x (3—v/5)=20.6262. 
Q=One Royal Cubit=54 (3—v/5)/2 inches= 
9/2 (3—/5)/2 feet =.1.7188 " 
3/2 (3—v5)/2 yards=0.57296 yards. 
Conversely 2/9 x (34-/5)/2 cubits=one foot= 
0.5818 Q 
2/3 (34 v5)/2 cubits=one yard=1,7453 Q 
= 7/1.8: 
100 Q=180/ z yards 
nQ=64.8 2 :=Q=129.6 (1296=64) 
1296000, the equal number of seconds of 
arc in a circle=10000 x 2 xQ 

It is well before investigating Pythagorean 
monuments, and while doing so to mind your zs 
and Qs. 

Readers of THE PYRAMIDS OF EGYPT 
by Mr. I. E. S. Edwards of the British Museum 
(Department of Egyptian and Assyrian Antiquities) 
will remember, or can discover by opening the book 
(Pelican Edition) at page 94 that the King’s Chamber 
measures 34 ' 4“ from east to west and 17 ' 2” from 
north to south. Thisis20x 1.7188 and 10 x 1.7188. 
Also Page 88, “At a distance of about 345 feet 
from the original entrance...” But 343.76 feet= 


200Q. The value of the word ‘ about’ appears to. 


be 1.24 feet. Those who have or can obtain this 
book will find many cubit measurements there. If 
the measurements in feet are converted into yards, 
the cubit value can be read from the Circular/ 
Radian table. On a good slide rule the cubit is 
ready marked, although not thus named but as rho 
for radian measure; and by means of it accurate 
conversions can be made. 


(Continued from Page 18, Col. 2). 
Fig. 14, Page 19. 
Scale one inch=60 million miles. 

To construct a diagram in which straight lines 
from a given point shall be in the same proportion 
one to the other as the mean solar distances of the 
planets, Mars, Jupiter and Saturn. (The values 
obtained above geometrically and shown marked 
also on the larger diagram). 


1. Let the lines respectively be OK, OJ, and 2JS. 

The Golden Angle, angle COA, having been 
constructed by Euclid II, 11, and also the angle 
tan=2, angle COG. (Construction not shown; 
but with OC as diameter, arc, semi circle. Erect 
perp. from O equal to the radius, OC/2, join this 
measured point to C, and join the point where this 
line intercepts the circle to O. The point marked 
G lies on this line). 

Let Oc=cB=1 inch. 

Draw from B, perpendicular to OC at E. 
Drop from E perp. to OA at L, and from L perp. 
to OC at F. Produce FL to cut OG at H, and 
from H draw perp. from OG to cut OC at K. | 

Since angle AOC is the Golden Angle cos= 
(./5—1)/2, OE=(,/5—1)/2 OB, OL=(1/5—1)/2 
OE, and OF =(4/5—1)/2 OL. 

Therefore OF=(4/5—2) x OB. 

OH=/5 OF, and OK=4/5 OH. Therefore 

OK=5 OF 

Therefore OK==5(./5—2) OB, But OB=2in. 

Therefore OK=10(1/5—2) inches, the pro- 

portionate solar distance of Mars. 
2. From “c” the mid-point of OB, draw perpen- 
dicular from OB to cut OC at D. And from D 
draw a perpendicular from OC to cut OH produced 
at G. From G draw a perpendicular from OG to 
cut OC at J. 

Then OD=(/5+-1)/2 Oc OG=+/5 OD and 
OJ=/5 OG. ; 

Therefore OJ=5(v5+1)/2 Oc and 

Oc=one inch. 

Therefore OJ is proportionate to Jupiter's 

mean solar distance=5(4/5-+-1)/2 inches. 


3. From O draw a perpendicular from OC. 

With centre O and radius OG arc to cut this 
perpendicular at M. 

Then OM=O0G. Join JM. From O draw 
a perpendicular to JM to intercept JM at S. 

OP+OM?=JM?. But OM=OG=O]J/+/5 

Therefore OJ?+-OJ*/5=JM*. Therefore 

6 OJ2=5 JM? 

Therefore OJ/OM=4/5/6. 

But triangles JSO and JOM smimlar. There- 
fore JS/(OJ=OJJIM=+/5/6 IS=+/5/6 OJ 
IS=(V5/6 [S(v5+1)/2] inches. 

But Saturn’s mean solar distance is propor- 
tionately 10(4/5/6 [(v5+1)/2]. Therefore 2 JS 
represents this. 

Therefore the fines from O, namely OK, OJ, 
and 2JS are proportionate respectively to the mean 
solar distances of Mars, Jupiter and Saturn. 

Q.E.F and D. 
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MEASURES AND WEIGHTS, ANCIENT 
Derived in part from the article by Sir. Flinders 
Petrie in 
The Encyclopaedia Britannica. 
13.8 inches. Adopted by Philetairos of Pergamon. 
Petrie regarded this as 2/3 Q. It is nearly: 
2/3 Q=13.74 inches. 

17.72 inches. This Petrie called the * short cubit.” 
He did not remark that 1.772=v vx. 
This measures the sides of a square equal in 
area to a circle of 10" radius=100 sq. in. 
There was a Jewish measure 17.6 inches. 
This multiplied by 3600=1 mile. Therefore 
it is the measure of arc of a circle with 1/10th 
mile circumference, for one degree. 

0.729 in. (272/10*). A wand of this measure was of 
middle-prehistoric age. 
27 (3—v5=Q" 27=[Q (E—v5)] 
measure of area. 

Therefore this serves as a square cubit. 

21.6in. By the recorded circuit of Khorsabad the U 
is 10.806 the six multiple (qanu) is 64.8". 
But 129.6” is the circumference of a circle 
of one Royal cubit. Therefore 21.6 is the 
sixty-degree arc of such a circle,=6/10. 

0.7639 in, =(3—v/5)" According to Herodotus, 
the Royal Cubit was 27 daktuloi, the latter 
being a finger width. Therefore a daktuloi 
=0.7639. (If your finger-width is greater 
or less than this, you have a wide or narrow 
finger). 


The above list should suffice to convince the 
reader that ancient measures were Golden Mean 
(and therefore x) functions. But it is also appar- 
ent that the people who used the measures did not 
know ‘this; Herodotus clearly did not. The 
measures were so widely spread over the ancient 
world, and their origin so deeply lost in antiquity 
that it can hardly be doubted that they were 
devised by a world power and imposed on or 
spread amongst subject peoples. There being 
no sufficient reason for altering a standard once 
imposed, there was but little deviation in the 
course of thousands of years, but eventually, 
confusion. It is equally apparent that whoever 
devised the measurements could not have been 
ignorant of their nature; it is not the kind of 
measurement devised by chance. Not only did the 

originator know they were G/M functions, but he 
must also have attached to them the kind of 
significance that is now being explained. 

The reader may well wonder how it has come 
about that the measure called the yard, a correlate 


of the cubit, has retained its value through all these 
centuries—or, more truly millenia. It might also 
seem that there is a divinity that shapes our ends 
rough-hew, maul, bash them though we will. It 
is only in recent times during The Age of Unreason, 
that the ancient measures were in part abandoned. 
The kilometre on which the metric system is 
based is only the measure of what someone with 
too little knowledge of the facts supposed the 
circumference of the earth to be. It could have 
been a useful measure had it been related to the 
mile. A circle of 12.53 inches diameter has a 
circumference of 1 metre. If the metre could have 
been adjusted to measure the circumference of a 
circle of 12.5 inches diameter it would have been 
something worth having as a measure. Although 
a metric system, in some circumstances, is not 
without value, the parameter is not unimportant. 
But the impulse was primarily revolutionary, 
therefore emotional. The result is that all ancient 
measures quoted in kilometres have to be converted 
laboriously into miles, yards and feet equivalents 
before any sense can be made of them. 

Whether an English king did or did not 
establish the Royal measure of the yard by the 
extent of his personal reach from mid-breast to 
extended finger-tip, those responsible for executing 
his wish had a free choice in their discretionary 
duplication of it; for had he made the measure a 
second third or fourth time, the slightest change of 
arm angle or stretch would have provided a different 
answer. Those responsible for the standards 
merely left it the same, but with the addition of 
the Royal Sanction thus artfully obtained. There 
was a religious sanctity attached by skilled workmen 
to the measures they used which not even the regal 
weight of sovereignty could change. The yard has 
now been changed officially to obtain international 
uniformity or conformity. 

Alas! do not destroy the landmarks of your 
fathers. 


It seems worth mentioning that the obelisk 
known as Cleopatra’s Needle (in fact, dated 1500 
B.C., Thotmes III) now standing on the Thames 
Embankment, is 40 cubits high. Its shadow at 
noon equinox is 16 zQ” (Tan 51°29 "16"=2/5 =) 
latitude variation. 
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The Mean Distances of the Planets from the Sun. 


At Fig. 14 are two diagrams that show 
the square and compasses construction of a series 
of lines proportionate to the mean distances from 
the Sun of Mercury, Venus, Earth, Mars, Jupiter, 
and Saturn. The basis of the diagrams is Euclid’s 
Book II, Prop. 11. To represent the distances of 
Mercury, Venus and Earth, four lines only need 
be added to Euclid’s diagram. Either diagram 
could be drawn by any schoolboy whose geometry 
has reached the elementary level of Book II. 
Having struck the Golden Mean by Euclid's simple 
means, he would be required only to use a square 
to complete either diagram, plus drawing the arc of 
a sector of a circle in order to cut off one distance 
equal to another in the larger one. To evaluate 
the lengths of the lines, only simple arithmetic is 
required, although the schoolboy might need to 
extract the square roots of five and six, unless he 
were lazy and preferred to read them in a book of 
tables. Root 5=2.2360679. Root 6=2.449489. 


The very close proximity of the results is 
expressed as follows: 


Mercury Venus Earth 


By Astronomy 

Millions of miles 36 67.2 92.8 

By Geometry 

Golden Mean: 36. 67.08 92.7 
Mars Jupiter Saturn 

By Astronomy 


Millions of miles: 141.7 483.9 886.0 
By Geometry 
Golden Mean: 141.66 485.4 886 


The estimate varies with authorities between 885,9 
and 887.1 Earth's distance is sometimes given as 93. 


If we divide the Geometry values by 60 the 
ratios are unaltered but become expressed as:— 
Golden Mean Ratios: 0.6 +/5/2 (5(./5—1)/4] 

10(4/5—2) 10(4/5+ 1)/4 +/5/6[(./5+ 1)/2] x 10 

Saturn's distance at 886 million miles is / 7/2 
times a thousand million. As vy 7/2=4/6/5 
(/5+1)/4) when we divide by 60, this becomes 
6/75. (/5+1/4 x (100/6). 
=10 4/3/6 (/5+1)/2. 

Trigonometrically these values can be expressed 
as functions of the angle with tangent=1/2, 26° 
33" 54’.18, the complement of 63° 26' 05".82, 
inasmuch as Mercury, 0.6 is the cosine of twice this 
angle. (Cosine of the former angle is 2/4/5, and 
therefore 2 cos*—1=3/5). 


However, they are all Golden Mean functions 
(and therefore x functions, and these always must 
be built on the Golden Angle and the angle tan=2 
(or its complement). 


Fig. 14 Inset. Scale: Imm.==1 million miles. 


* Construction and proof. To draw three lines from 


a common point which shall serve as the radii of 
circles each being to the others in the proportion 
‘of the mean distances from the Sun of Mercury, 
Venus and Earth. 


Let the three lines be OJ, OG and OL rep- 
resenting the distances of Mercury, Venus, and 
Earth respectively. 

OB is of length 6mm. (See NOTE below). 

With centre O, arc quadrant, and strike Golden 
Mean by Euclid, Book II, 11 at E. Erect perpen- 
dicular from it to cut circle at F. 

Draw OG parallel to CB cutting EF at K. 

Erect perpendicular from B to cut this at G. 

Therefore OG=4/5/2 OB=3v5 cm= 

67.08 mm. 

This is Venus’s mean distance in millions of 

miles at scale. 


2. From B draw a line perpendicular to CB (or 
perp to OG) cutting circle at H. Drop a perpen- 
dicular from H on to AB at I. > 

Then since angle OBH=90°—angle OBC, it 
is equal to angle OCB. 

Therefore HB/2BO=JB/HB=OC/CB=1/+/5. 

2 OB=12cm. Therefore HB=12/5cm There- 
fore JB=12/5cm. OJ=OB—JB=6cm—12/5cm 

=3.6cm.=36mm. 

This is Mercury's mean distance at scale. 


3. OE is Golden Mean of OB=[(45—1)/2] OB 
OK/OE=CB/OB=1/5/2. 
Therefore OK =(4/5/2) [(v5—1)/(2] OB 
Draw from K perpendicular to OG to cut OD 
produced at L. 
Then OL/OK=CB/OC=4/5/1. 
Therefore OL=(5/4) (,/5—1) OB=30 sin 
18° cm.=92.7 mm. 
This is the Earth’s mean distance in millions 
of miles at scale. 
Therefore OE (36 mm.), OG (67.08 mm.) and 
OL (92.7 mm.) are in the same proportions one to 
the other as the mean solar distances of the planets 
Mercury, Venus and Earth. Q.E.D and F. 
(NOTE: OB= 6 cm. can be obtained from a 10cm. 
parameter in the same way that OJ is obtained 
from OB). 


(Continued on Page 16, Col. 1—foot). 
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PYTHAGOREAN GEOMETRY 
The Great Pyramid; Scale Model. 


Fig. 10 shows the basic principle of the 
Pyramid structure without reference to scale. 

Few people have a requirement for a scale 
model of the Great Pyramid, but amongst those 
that have could be curators of museums, and 
schoolmasters wishing to improve the minds of 
their pupils. For these, and perhaps other 
children, the following construction is offered, 
illustrated at Fig. 15. 

Å base line AB of ten inches would provide a 
1/1000 model; but the size of the paper barely 
accommodates the smaller model shown: scale 
1/2000. All Pythagorean parameters are powers 
of ten, the measures being cubits, yards, feet or 
inches. 

(i) Using the Golden Mean Construction (iii) 
Fig. 9, radius two and a half inches. Mark BC 
equal to the radius. Join AC. 

(ü) Draw perpendicular from B. Produce AC 
to cut it at R. Then RB=AB tan 30°=AB/+/3 

ii) Strike Golden Section at G, by Construction 
(iii) above, arcing AC to cut bisector of right angle 
at E. (Fig. 9). 

(iv) Drop perpendicular from E to G, and 
produce GE to cut circle at F (not marked) and 
through this point from O draw line. 

(v) From R (ii) above, draw line parallel to RB 
cutting OF produced at P. 

(vi) Drop perpendicular from P to AB at S. 

Therefore PS=RB 


And OP=secant Golden Angle x OS= 
(v5+1)/2 x O.S=(4/5+1)/2 RB. 

Therefore when RB (=PS) is height of Pyramid, 
OP will be length from apex to mid base. 

(vii) With centre O, and radius OP describe 
circle. Since OP length of face, OS equal half base, 
(V5—1)/2 x AB] V3=2.269= V(V5—1)/2 x 5/4/3 

Therefore Base=2 x 2.269=4.538 inches 

Height=5/1/3= (5+/3)/3=2.8867 inches. 

Multiply these by 2000. Height=5773.5 inches 

Base=9076 inches=140 =Q"=756.3 feet. 

Sir Flinders Petrie's figures; Base 9068.8. 
Height 5776 inches. (Top 30 feet missing). 

According to Survey Dept. Egyptian Govern- 
ment, Bases=N 755.43 feet, S 756.08, E 755.88, 
W 755.77, å 

To form model :— 

(viii) Let perp. from O cut circle (vii) above at 
T. Join ST. 

(ix) With centre O and radius ST draw circle, 
cut by OT prod. at e. 

(x) With length 2 OS from “e” mark successively 
‘d’‘c’‘b’-and ‘a’. Then angle ‘d’ O 'e'= 
tan=2=face apex angle, pyramid. 

(xi) Cut out x O e, fold at Od, Oc, Ob and Oa 
using Oax as fold-under. Fold segments under 
and erect on square base sides 2 OS. * . 

The model so formed with apex O will be a 
1/2000 scale of the Great Pyramid. 
(See also Fig. 10, Page 11). 


PLATO’S NUPTIAL NUMBER Republic, viii, 546, B—D. 


The reason why interpretation of this has been 
difficult is the failure to recognise the Golden Mean 
as the basis of Pythagorean Geometry and meta- 
physical symbolism. The nuptial character of the 
number is the mating of mand Q as sex-mates, the 
linga and yoni respectively—although of course, 
there was no letter Q in the Greek alphabet. 

The two harmonies are 36? x 10* and [3? x 
(3—v5) x 104. These are literally harmonics 
rather than harmonies, using the word with the 
meaning understood in Harmonic Mean. 

What produces these harmonies is 20 x=12 
(v5+3) 

20 7Q"=1296"=(36)?. When multiplied by 
10 the latter is the square so-many times a hundred. 
Q=27(3—v5) 

20 w=(36)? / 27 (3—+/5). 


“The root of these things, the four-three 
joined with the five, thrice increased . .” seems to be 
faulty grouping, and should read: ‘ the four-three 
joined with—the five-root augmented. by three’ 
[=4.3.(4/54-3)=20 x)... ‘ one of its sides being 
the rational (+) diameter of 5, Jess one with the 
the irrational two. [(/5—1)/v2] each, and the 
cube of 3. Thus each side of the rectangle has 
the former factor and one, 27. The area is then 
27 x (3—4/5) x 104. 

Therefore as 2 zQ x 1,000=1296,000 inches, 
we need 20 zQ x 1,000 to provide the square 
(3600)*= 12960000. 

It is difficult to see why Plato, or rather, 
Socrates, should havg attached importance to this 
relationship if he were unaware that it was the = 
and Q relationship, or why, otherwise, he should 
have regarded it as a Nuptial Number. 
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STONEHENGE ENVIRONS (Map No. }) 


In the next column detailed instructions are 
given for constructing the square and compasses 
diagram superimposed on the ORDNANCE 
SURVEY Wiltshire Sheet LIV Scale 1/2500. 
It seems advisable, however, to discuss the layout 
first in more general terms. 


The reader will first of all notice that there is a 
great similarity between the angle of the two roads 
A 344 and A 303 and the angle ACB in the planetary 
diagram in the previous paragraph (Fig. 14). In 
fact the A 303 road makes the Golden Angle with 
the base line road on the diagram that is west of 
the Stonehenge circles. This is proved geometrically. 


He will also notice that there is a half degree 
approx. difference between the Pythagorean scheme 
or Bema East and the present Ordnance Survey 
Bast. The Pythagorean value is the basis of this 
diagram, and the road AB is the now familiar 
angle 63° 26 ' 06” from diagram East. The reader 
who has studied the various propositions in the 
previous paragraphs will have no difficulty in 
following the scheme. The point D is the Golden 


Section of AB which is itself 1000 Q. The tumulus ` 


H lies on the intersection of the bisector of the 
tan—'=2 angle ABC, so that (Fig. 7.) EH is the 
Golder Mean of EB. As will be demonstrated, by 
construction, M is the Golden Section of LE which 
is half the length of EB and the radius of the smaller 
of the two large circles. EN=LM. So the centre 
of Stonehenge is at the Golden Section of the line 
LK from L. > 


Although the A 303 is at Golden Angle from 
the road AB at its start, it swings, slightly, further 
on so that an edge of it is at the latitude angle, 51 ° 
11°45". (Parameter latitude—latitude of the point 
that is the origin of the geometry covering a wider 
area than even this.) Consequently if two card- 
board tubes be hinged at this angle, one sighted 
horizontally along the road AB on the plan, and 
the other horizontally along A 303 to its junction 
with A 344, they will be separated by the latitude 
angle. Therefore if the tube pointing to this 
junction be rotated to be in a vertical plane, it will 
point to the North Star when the other tube is 
‘horizontal pointing north. 


The pentagram shown in the Stonehenge ring 
is shown enlarged with the same orientation in 
Professor Atkinson’s map below. 


The measurements are given as guarantee of a 
reasonable level of draughtsmanship. 


` The disposition of the roads and markers, and the 


location of the centre of Stonehenge by ruler and 
compasses geometry. 


The geometric diagram is superimposed on the 
ORDNANCE SURVEY Wiltshire Sheet LIV, 
Scale 1/2500, 25” to one mile or 1” to 208.33 feet. 


DATA: 
One Royal Cubit (Q)=54(3-v5)/2 "=20.626" 
=3/2 (3-vV5)/2 yards 
=1,8/ x yards=0.57296 yards 
Therefore 100 Q=180/ x yards, the radian, and 
a circle with this radius will have a circumference 
of 360 yards, along which one yard represents 1°, 
and 1/10ths of an inch, 10 secs ofarc. On the scale 
of this map, 100 Q=0.825045 inches. The base 
line, AB, is ten times this, 1000 Q. 


CONSTRUCTION. 

This diagram can be drawn on tracing paper 
and superimposed on any Wiltshire LIV Sheet. 
In some cases, it might be advisable to check the 
accuracy of draughtsmanship by comparison with 
the trigonometrical calculations of the lengths of 
the lines . 


1. From the point B, the junction of the Northern 
side of the road A.303 running Northish from it, 
mark at a distance of 1000 Q, (i.e. 8.25045 inches 
on the scale) from it, on the same side of the road, 
the point A, as shown. This proves the corres- 
pondence of the diagram with the map. Anyone 
constructing the diagram on tracing paper can 
obtain the same result by drawing a line 8.25 inches 
long, AB, and following these directions. 

2. Bisect the line AB at C. Arc the semi-circle 
radius CB, CA, centre C. 

3. From AB at B erect a perpendicular. On this 
mark the point ‘b’ so that Bb=BC (500 Q or 
4.125 in.) 

4. Join‘b’A. Therefore the angle bAB has the 
tangent 1/2. Mark the intersection of bA and the 
circle G. 

5. From B, draw a straight line through the inter- 
section of bA with the circumference of the circle 
at G. Therefore this line and AB also form the 
angle with tangent =2. (Angle GBA=63° 26’ 
05.82"). THIS LINE IS THE DUE EAST LINE 
OF THE DIAGRAM. But a difference of half a 
degree will be noted from today’s Ordnance Survey 
East. 
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6. Bisect the angle GBA. 

7. From A erect a perpendicular cutting the 
bisector (6 above) produced at “a”. 

8. On AB, mark AD=Aa 

Therefore, since Aa=(,"5—1)/2 x AB— 

(proved above Para 00 since it is half the angle 

with tangent =2) D is the Golden Mean of 

AB, and AD =(1/5—1)/2 x 1000 Q. ` 
9, With D as centre arc semi-circle, radius DB 
cutting AB at E. 

10. From E erect perpendicular to AB cutting 
bisector of angle GBA at H. 

(H is the tumulus; and EH will be sin 18° 

major circle.) 

EH is Golden Mean of EB=(v5—1)/2 EB 

(See 8 above). 
11. With centre B radius EH arc to cut smaller 
circle (centre D) at Q. (This is not the arc drawn 
in diagram to U). The line BQ is not drawn 
because it has already been drawn by the con- 
structors of the road A 303, which cuts the semi- 
circle at this point. Both points B and Q are on 
this road. 

THEREFORE THE ROAD A 303 is at the 
angle EBQ to the road AEB. As this angle has 
cosine Golden Mean EH/EB, it is the Golden 
Angle, 51° 49’ 38 ”.28. 

12. From E, radius ED arc J on the circumference 
of the same semi-circle. EJ=ED. 

Drop perpendicular from J to EB at K. 

Therefore EK=1/4 EB (=EB. sin? 30°). 

13. On perpendicular EH (10 above), mark EL 
from E=ED. Join KL. 

Therefore, EL=2 EK and angle EKL=Angle 

tan=2. 

14. Byconstruction (8 and 13 above) AD is Golden 
Mean of AB 
AD=(\/5S—1)/2 x AB. Therefore DB= 
(3—+/5)/2 x AB (the minor mean) 
But DB=ED (9 above) EB=2DB. Therefore 
EB=(3—v/5) AB 
But AE=AB—EB=AB (1—(3—v/5) )= 
(/5—2) AB. 
But EL=ED (13 above)=DB=(3—/5)/2 x 
AB (14 above). 

Therefore AE=(1/5—1)/? x EL 

AE=Golden Mean EL. 

15. Make N on EL=AE, from E; and M on LE= 
AE from L. Then M and N are Golden Means 
of EL measured from L and E. 

16. From N draw a perpendicular to EL to cut 
KL at X. f 


From M. draw a perpendicular to EL to cut 
KL at O. 


THEN O IS THE CENTRE OF STONE- 
HENGE circles, and N a point on the outer 
circumference. 

But OX=(25—114/5)/4 x 1000 Q=100.78 Q 
whereas the parameter outer circle is 100 Q, a 
difference of 16inches. As this amounts to 0.0064” 
on the scale of the map, the practical difference is 
not easy to represent. 


18. Construct pentagram (by any of methods 
previously described). Draw inner tangent (cos 
36°) circle, mark in its pentagram. 

It will be seen that the stone circles fall within 
the inner pentagon. 


TO CONSTRUCT THE LATITUDE ANGLE OF 
STONEHENGE (EFFECTIVE PARAMETER 
ANGLE): the angle with cosine=4/ m/8=4/3/5x 
(/5+ 1/4 (or /3/5 cos 36°) by ruler and com- 
passes construction. 


19. With centre B, radius BJ arc to cut EB at P. 
(12 above, EJ=ED radius) 
Therefore BJ=4/3/2 EB (cos 30° EB). 
20. From P erect perpendicular to EB cutting B 
produced at R 
Therefore BR=PB(./5+ 1)/2 =(4/3/2)[+/5-+1 
|2) EB. =EB V3(V5+1) 4 
21. With centre B and radius BR, arc to cut BG 
produced at S. BS=BR. 
22. From S drop perpendicular to EB at T. 

Angle EBGS has tan=2 (4 above). Therefore 

cosine=1/V/5 : 

Therefore BT=BS cos angle EBS=BR/y5= 

V3/V5 x [(5+-1)14] x EB. 

23. With centre B and radius TB arc to cut circle 
at U. Therefore BU=TB=v/3/5(v5+1)/4 x EB. 
But TB is EB cos angle EBU. 

Therefore the angle EBU is the latitude angle 

` Stonehenge. 

24. Produce BQ to juncture of roads A 344 and 
A 303. 

Let two hinged cardboard tubes in a horizontal 
plane be aligned so that when one is directed along 
the road AB the other is aligned with the angle 
EBU to the junction. Then point the former, in 
a horizontal plane, due north and about it axially 
rotate the other tube so that the two are in a 
vertical plane. Then the second tube which pointed 
to the junction will now point to the Pole star. 
NOTE: The square touching the line EH produced 
is so placed and marked on the Ordnance survey 

map extension. But the line at right angles to 

the EH line serving as the square’s diameter 
has been added. 
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THE PYIHAGOREAN GEOMETRY OF 


STONEHENGE. (Map No. 2) 
(See Definitions Page 27) 


The diagram reproduced here appears as Fig. 8 


in Mr. R. J. C. Atkinson’s book STONEHENGE, 


an exhaustive archeological survey. His kind 
permission to reproduce it is hereby acknowledged, 
and this opportunity is taken to express gratitude 
to him for his painstakingly accurate measurements. 
Without this accuracy, the super-imposition of the 
geometric design would not be so convincing; for 
conviction that the design is correct depends on the 
mathematical coincidence of points, lines, and 
' angles. However, his permission for the plan to 
be used should not be interpreted as his personal 
ratification of all that is said hereafter, nor be held 
to commit him as an archæologist to any revision 
of the basic hypothesis of current archæology. 

(i) It will be understood that the measurements 
of distance in terms of feet or cubits or scale-inches 
is given not asa check of the geometry but only of 
the draughtsmanship. The parameter (the radius 
of the ditch circle) being 100 Q (cubits), and the 
cosineof 36° being (+/5-+ 1)/4==0.809, it follows that 
the radius of the circle at Cos 36° x the outer circle 
will be 80.9 cubits, and therefore 139.05 feet 
(100 Q=171.88 feet). And as the scale is 9”=400 
feet on this printed specimen, the measure of the 
line discussed will be 3.1286. The 100 Q radius 
will be 3.867 inches on the plan. If the line has 
not the length that it should have according to the 
geometry, or very closely and reasonably approxi- 
mates to it, then the draughtsmanship is at fault. 
But this is significant; for every line must have its 
proper length if there is to be a check with the 
position of the holes and stones. 

(ii) It must further be emphasised than no 
protractor and no measuring rule is needed to 
construct the diagram. The critical factor is the 
parameter; for if this is not the right length then 
every other line will be modified in length propor- 
tionately. And if the diagram would fit if the 
parameter were correct, then it will not if it is too 
long or too short. Perfection is not claimed for 
the draughtsmanship; the reader can make his own 
check measurements. 

(iii) Again it must be mentioned in case the 
reader who studies this has skipped Para. 10, that 
Pythagorean geo-metry or earth measurements 
were sine distance from a parameter point. This 
means that if the great circle distance from point 
O were 10” of arc, the measured Pythagorean 
distance would be sine 10". Their scheme or 
diagram was drawn by reflected light beams all in 


one plane with that plane tangent to the earth’s 
surface at a parameter point, forming an artificial 
plane horizon: this nominal horizon would differ 
from visual sea horizon by the angle of dip. 
(Fig 2 refers), Every point marked in their scheme 
or diagram on this tangent plane, or bema level,. 
would be indicated on the ground, or on some 
object on the ground, by a line drawn down at 
right angles to the plane. It would be not a true 
vertical—but would be parallel to the prime vertical, 
that line drawn from their parameter point to the 
centre of the earth. The discrepancies between sine 
and arc distances increase as the difference between 
sine and arc increases. Distances between any 
two points on the plan (Bema or artificial horizon) 
would be the sine value of the great circle arc of 
separation (Ref. Fig. 2). 

(iv) Further, the angle apart of two ground 
objects would not necessarily be identical with the 


_ angle apart at bema level. The bema or tangential 


plane angle apart would be determined by prime 
parallels drawn upwards from the object or earth 
contact to the plane. If the actual object were 
below bema level the angle at bema level would be 
greater than the downward sighted angle. More 
simply, perhaps, we can say that if there are two tall 
parallel poles some distance off, the tops of which 
are at bema level, then the angle will be greater at 
that level than the angle measured by sighting the 
bottom of the poles. Those with any geometry 
can solve the problem; those with none would not 
understand the formula. It is necessary only to 
recognise this difference inherent in the method. 
The distances cannot be measured over-ground 
uphill and down dale, by pacing or cord-stretching. 
All angles must be measured at precisely the same 
level in a common plane. 

(v) At first glance the reader will see that a 
pentagram (AA, etc.) has been described in the 
outer ditch circle, radius 100 Q. He will notice 
then that the Aubrey Holes are the tangent circle 
of the pentagon. If we join the points of the 
pentagram, we form the pentagon. Since the 
angle dividing the points of the pentagram is, at 
the centre, 72°, the half angle is 36°, and the radius 
of the tangent circle is therefore cos 36° x 100 Q. 
If the points of the pentagram are now joined to 
the centre of the circle they will intercept the Aubrey 
Holes circle. Let another pentagram now be 
formed with these five points. (B, B, B, etc.). 

(vi) This done, it will be seen that the Z Holes 
circle touches the circle enscribing the inner 
pentagon formed by the outer pentagram. This 
circle, as we now know, (Ref. Fig. 8) has a radius 
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of [(3—v5)/2] x 100 Q. If we now draw the 
tangent circle of the inner pentagram, the radius 
will be [(45+1)/4] x [(—v5)/2] x 100 Q= 
[(4/5—1)/4] or sin 18 x 100. The arms or chords 
of the pentagram are tangential to this circle; and 
half the apex angle of the pentagram is 18°. 


(vii) To strike the Golden Mean it was necessary 
to draw the half outer circle. The 50 Q circle is 
shown as the Y Holes circle. If from the point 
where the radius from East AO cuts it, a line be 
drawn perpendicular to the radius to cut the Aubrey 
Holes circle at D, and from this intersection point 
a radius be drawn to the centre O, then the angle 
of this line at the centre from east, BOD, will be the 
Golden Angle. The hypotheneuse of the right 
angled triangle, OD is cos 36° 100 Q=[(+/5+1)/4] 
x 100 Q. The length of the radius from the centre to 
the tangent at the Y Holes circle OC=1/2. There- 
fore (4/5-+1)/4 cosine this angle = 4. Multiply 
both sides of the equation by (4/5—1); and cos= 
(4/5—1)/2, cosine Golden Angle. Therefore this 
is the Golden Angle 51° 49’ 387.28. It will be 
seen that the line vectoring the angle from east 
trims the ditches. 


(viii) It will be noted that the sarsen stone 
circle is skimmed by the sin 18° x Q circle. 


The pentagram is so located that one arm points 
East. When this is done, it will be seen that Stones 
92 and 94 called marker stones, diametrically 
opposite—almost—are on the diameter bisector of 
the arm of the pentagram. E 72° S, at B,. 


(ix) It is significant that the line running parallel 
to the inside of the more westerly bank of the 
avenue, when produced, cuts the most southerly 
point of the pentagram, E 144° S or W 54° S at A, 
precisely. It also cuts Professor Atkinson’s point 
D and one of the Aubrey Holes, and visually on the 
diagram approximately cuts the outer pentagram 
chord and the half circle intersection. But this has 
not yet been investigated geometrically. The line 
through the holes below the Hele Stone, B and C 
and the Aubrey Hole cuts the centre and is parallel 
to the line meeting point A,. 


(x) The innermost bluestone circle has a radius 
(2/9) x 100 Q. Page 16 above defines the value of 
Q in feet as (9/2) (3—+/5)/2. Therefore the radius 
of this circle is 100 [(3—5)/2] =38.197 feet. 


(xi) Therefore its circumference (Page 13) is 
(12/5) [2/(3—+/5)] times this (12/5) x 100 feet= 
240 feet=: 5.4 inches on scale. If this distance be 
arced from the centre it cuts the inner edge of the 
Hele Stone ditch as shown. 


(xii) To describe this circle the constructor had 
only to arc 100 feet and strike off from the Golden 
Mean angle (3—v5)/2 times this. There are 
several ways he could strike this geometrically. 
It will be noticed that there is a Z Hole out of 
alignment, cut by the east radius at E. Careful 
scrutiny will show that there is an arc from the line 
to the Hele Stone at F which also cuts this Z hole 
atE. This arcs 60 feet from the centre for a reason 
given below. A tangent from the bluestone circle 
where the Golden Mean Vector cuts it would 
intercept the east radius at (,/5—1)/2 x 100 feet= 
61.8 feet. The hole is not a point, but an area; 
exact points to serve dual purposes could have been 
indicated on whatever table or instrument was 
mounted above it. 


(xiii) The purpose of this 60 foot point is to 
locate the line drawn to the Hele Stone. As the 
circumference of the inner circle is 240 feet, a 
quarter of this, 60 feet,== 7/2 x the radius. There- 
fore a tangent from the defined point, E, to the 
innermost circle southwards at G will cause the 
radius from it to the centre, GO, to form the angle 
GOE with cosine 2/ x. Produce this line in oppo- 
site directions and it becomes the diameter of 
Stonehenge, KL. Erect from O a line at right angle 
to it equal to the circumference of the bluestone 
circle, 240 feet, and this line OH will be at an angle 
sine 2/ x from east. This is the parameter ampli- 
tude angle of sunrise at latitude cos, 4/ "=/8 declina- 
tion sin 1/4/2 m (51° 11’ 45 and 23° 30’ 42".5). 
Or, draw a line perpendicular to E (due North) 
from O to cut the circumference of the bluestone 
circle. From this point, draw a line parallel to east. 
Arc 60 feet from centre O to cut this at point F. 
The result is the same. 


(xiv) The angle 23 ° 30 ’ 42.5 is a geometric angie, 
the construction of which was demonstrated in the 
diagram showing the construction of a line equal 
to : (ii) at Fig 12 (Cosec squared is equal to 2 7). 


(xv) Bisect the line OH (the line from the centre 
of the circle to the Hele Stone) at point N, and 
with radius ON (=(3—5)/2 times 100 x feet= 
120 feet and 2.7 inches on the scale) arca semi- 
circle—not shown on the diagram. From the point 
where the line OH cuts the bluestone (innermost) 
circle, J, draw a tangent to cut the above-drawn 
semi-circle at M. Join this point to the Hele Stone 
H at extremity of OH. This line is then MH. 

(xvi) Then angle JMO=angle OHM, the angle 
in the semi-circle being a right angle, and angle 
OJM also a right angle. Therefore OM=cosec 
angle JMO x OJ, and HO=OM cosec angle OHM 
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(=angle JMO). Therefore HO=cosec? angle 
JMO x OJ. But HO,=2 = OJ. 

Therefore angles OHM and JMO have consec? 
=2 x and are each 23° 30’ 42.5, the obliquity 
angle and solstice declination. 


(xvii) From the mid-point of OH draw perpen- 
dicular to it to cut MH at point P. Join this 
point to O. 

Then the angle POH is also the obliquity angle. 
(For NO=NH, and the triangles ONP and NHP 
are congruent). 


Therefore produce OP to cut the circumference 
of the Aubrey Circle at T. Then the arc from the 
point where OH cuts the Aubrey circle to T is the 
arc of the Obliquity angle. Therefore from the 
east point of the Aubrey circle step this arc from 
B,, and mark point Q. And from Q draw a line 
parallel to east, cutting OH at S. Then perpen- 
diculars from Q and S to the east vector A(,)O 
will be equal. With radius of Aubrey circle, the 
perp. from Q will be sin declination (obliquity 
angle) and the perp. from S will be OS x sin 
amplitude (angle HOA(A))). 

But cos latitude sin amplitude=sin dec. 


Therefore OS is cos latitude, and a perpen- 
dicular at S from OH will cut the Aubrey Circle to 
form latitude angle with radius to the point S,OS. 


(xviii) Of course this would not be the method 
used to find the angle of latitude; that geometric 
method was described above. If all the geometry 
is correctly performed, then the perp. from the 
Aubrey Circle of the latitude angles vector, OS, 
and the parallel from arc 23° 30’ 40” QS, and the 
line OH should intercept exactly at a point, S. 
Or latitude and declination being known and 
providing the point S, the angle EOS from east will 
define amplitude. 

The formula for the relationship of declination, 
amplitude, and latitude is 
Cos Lat. x Sin Amp=Sin Dec. 

yV nj x 2] n=1/\/2 x Multiply through by 

V2 n 24/2=24/2 which seems fair enough. 

The geometry of this is shown below, and a 
simple astronomograph usable at all latitudes and 
declinations. 

(xix) What is most remarkable is that if we draw 
from the declination arc point, measured from OH, 
at T a perp. to OH, at U, the length cut off, OU= 
cos dec. Arcing this to cut the horizontal line 
from the East point on the Aubrey circle radius B, 
the point of intersection R will make an angle, 
drawn on the diagram VRO will make with the 


horizontal diameter the angle ROL=VRO= the 
Radian angle 57°.293 (nearly). 


But cos dec. sin hour angle az=cos amplitude. 
OU. sin VRO=OV. 

Therefore the angle VRO=ROL is the 
azimuth hour angle of sunrise at Stonehenge with 
this data. This means that, measuring in. angles 
from midnight, the sun will have moved through Ra, 
the radian angle. As 15° of solar arc=60 minutes 
of clock time, the time of sunrise is 3.49 hrs. 


(xx) The distance from the point where the 
sunrise-hour vector cuts the ditch circle at W to the 
horizontal diameter will at L be equal to the radius 
100 Q. 

(xxi) It is interesting to note the coincidence 
that at present S dec. Sirius rises over Stone 91. 


(xxii) However Stone 91 as will be seen by the 
geometry is 66°29 207” from the Hele Stone line OH. 
The vector hits it right in the face, and continues 
in the opposite direction to Stone 93. 


(xxiii) Stone marked by Mr. Atkinson as G is 
twice dec., 47%02' from OH. (cos=(1—1/ 7)— 
0.6817). Aline through it cuts the tumulus beyond. 

(xxiv) Every stone and every post hole has 
significance and meaning, and the fact that all are 
not truly aligned on circumference should not 
mislead the reader; some are parts of ellipses; 
other almucanturs. Nothing was done without 
reason, although our ignorance may not allow us 
to find all the answers yet. 


(xxv) However, as Mr. Atkinson has shown, 
there was not one building operation but several. 
There may have been several sunrise vectors; for 
nominal sea level; bema level, and visual. The 
visual would vary in hour and amplitude according 
to the height of hills, refraction, bema level; all may 
be shown separately. It is a mathematical cross- 
number puzzle that could keep geometers busy for 
centuries, and this can hardly be considered more 
than a first mock-up. Others will clarify and 
improve on it. One day, we may reset bema level, 
use spotlights and mirrors and even dodecahedral 
diamonds and re-set Stonehenge in working order. 


(xxvi) Of course this pattern can be used to find 
the rising points and times of stars as well as the 
sun. The first point of Aries can be located by 
time and angle, and when the greater complex 
surrounding is re-set, the planets can be located and 
predicted for any hour. It is all straightforward 
plane geometry. 


(The Geometry of this is demonstrated on the next 
page, Col. 2). 
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Geometric Representation, Plane Geometry of the 

sun’s rising and setting amplitude at any latitude, 

with any declination; and of the hour-angle of 
sunrise. 

DEFINITIONS 

Horizon. The circle defined by the juncture of the 
sky and the ultimate extension of the horizontal 
plane of view. The Pythagorean horizon is the 
artificial one determined by Bema level at 
right angles to the prime vertical: i.e. tangential 
to a great circle of the Earth, radius VSz 
1000 miles + the Bema level height. 

Latitude. The angle of a particular location on 
the earth's surface measured in degrees of arc 
from the equator along a line of longitude 
tending to either Pole, according to which 
hemisphere is being considered. It is also the 
angle of elevation of the Pole Star from the 
horizontal plane at that location or from Bema 
levels. 

Declination. When the declination is nil, the locus 
of the sun’s apparent path through the sky cuts 
the east and west points on the horizon at 
sunrise and sunset respectively, and the 
apparent radius of the sun’s arc equals the 
tadius of the horizontal plane of view at a 
given altitude at a given latitude. This is at 
the Equinox when the angle of the sun’s 
apparent mid or noon elevation from the 
horizontal or Bema is equal to the co-latitude 
of the location (90°—Latitude). Increase or 
decrease, plus and minus of this altitude (i.e. 
from Vernal Equinox and Autumn Equinox 
respectively) is called declination. 

Sunrise. The moment when the sun’s arc, deter- 
mined by its mid point, intersects the horizontal 
plane on its travel from midnight to noon. 

Sunset. The moment when the same intersection 
is made by the sun travelling on its arc or locus 
from noon towards midnight. 

Amplitude. The angle northward or southward 
from east in the horizontal plane of the sunrise 
intersection with the horizontal plane; or 
measured from west at sunset: northward from 
Vernal Equinox to Summer Solstice; southward 
from Autumn Equinox to Winter Solstice. 

Azimuth. The angle of the sunset/sunrise inter- 
sections measured from north or south instead 
of east and west. 

Hour Angle. Degrees of arc of the sun’s travel 
measured in hours (15°=one hour). Of sun- 
rise, it is azimuth if measured from north, and 
the time in hours corresponds to the degrees of 
arc travelled assessed in hours and minutes 
of time. 


Fig. 16. 


The mathematical formula for sunrise and sunset. 


Cos Latitude x sin amplitude=sin declination. 
(i) At Stonehenge this is y 7/8 x (2/ x)=1/./2 = 
Referring to Fig. 16 Angle SOS, is the latitude 
Angle SON amplitude 
Angle TOU declination. 
SNis the arc ofa circle, radius SO=Cos latitude 
NF is therefore Cos latitude x sin NOF (sin 
amplitude)=TU=sin dec. 
NF parallel to TU, both at right angles to 
East, and TN parallel to East. 


(ii) Time of sunrise. Cos declination x sin 
Azimuth Hour Angle=Cos amp. 


OU is the cosine declination since angle TOU 
=declination. 


OR=O0U 
OV is cosine amplitude since angle NOV 
amplitude. 


OU sin angle ORV=OV=Cos amplitude. 
Therefore angle ORV is the Hour angle. 


This diagram can be used also for the rising and 
setting amplitudes of stars, and their hourly angles. 


The azimuth sunrise at Stonehenge according 
to the geometry shown on the plan at Fig. 16 is 
57° 14'45°.2. The radian angle (the angle at the 
centre of a circle that subtends an arc equal in 
length to the radius) is 57 “17457. The difference, 
three minutes of arc amounts to 0.122 feet on the 
Aubrey Circle; or 0.003” on the plan, which is why 
on the plan the azimuth sunrise hour angle appears 
to be identically the radian by measurement. 
This, in time, is 3 hours 49 m. 10.92 secs., solar time, 
or 38.197 feet of time at 10 feet p.h. This is Bema 
level sunrise without assessment for refraction and 
local obstructions of view. It is therefore nominal 
not visual. The disposition of the circles and 
markers would allow sunrise, sunset, and star-rise 
or star-set to be assessed at any time of the year. 
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AVEBURY, SILBURY HILL AND AREA. 
(Map No. 3) 

The following paragraphs and diagrams give 
the geometric definition, in terms of Pythagorean 
geometry, of the distance of Silbury Hill from the 
Avebury Circles, the amplitude of the stone 
avenue, and the line of sunrise co-ordinated with 
the location of the Sanctuary. 

The geometry of the Sanctuary is not illus- 
trated. But a sketch with approximate measure- 
ments is given in the booklet WINDMILL HILL 
AND AVEBURY. Any reader armed with ruler 
and compasses can demonstrate that the con- 
struction is exactly Euclid, Book II, 11. The inner 
circle being, (3—15)/2 the outer, and the mean 
circle one half the outer. Although the measure- 
ments are said to be approximate, the correspon- 
dence is close enough to prove the intentions of the 
designer,—and to check the approximate measure- 
ments and possibly to correct some of them. 

The map No. 3 is an extract from the 6” 
to the mile Ordnance Survey map WILTSHIRE 
SHEET XXVIII SW, and is reproduced by the 
kind permission of the Ordnance Survey Depart- 
ment with this grateful acknowledgment. 

The centre of the large circles surrounding the 
inner village of Avebury is the point referred to as O. 

The point where the outer circle touches 
St. James’s Church is referred to as Ch. 

The parameter circle is that shown with radius 
OCh=900 feet. 

It is explained in the discussion of the enlarged 
diagram how the line OB is drawn; angle BOC= 
36°. This is normal Euclidean construction. 
This line (marked OH on the enlarged diagram) 
cuts through a gap, presumably thus determined, 
in the ditch. : 

From B drop a perpendicular to OC at P. 
Then OP is the radius of the outer ditch circle= 
900 cos 36°=:900 (4/5+-1)/4 feet. 

But 9/2 (3—+/5)/2 feet=Q. 

Therefore OP=(./5+2) x 1000. 

The inner ditch circle is cos 36° x OP also 
determined by a perpendicular from BO. 

Next the pentagrams are set within the circles. 
But the line OA is set first at the obliquity ecliptic 
angle, 23° 30 42.5, cosec?=2 x. The geometric 
construction of this angle has already been dis- 
cussed, and the details are given with the larger 
diagram. 

The point A having thus been located, the 
pentagram in the circle radius OP is formed, and 
then the inner one of the circle cos 36° of this—as 
described in earlier paragraphs. 


It will be seen that the northern of the two 
smaller circles is tangential to the chords of the 
inner pentagram. The southern small circle has 
its centre at the intersection of two other, inner- 
pentagram chords. It is to this centre that the 
avenue of stones, W 57° 17’ N. (approx) is aligned 
(the radian angle). 


CONSTRUCTION OF THE AREA DIAGRAM. 


(i) Let the extremity of CO produced, (where it 
meets the church on its circumference) be the point 
Ch. From this point, draw the tangent to the 
circle, (at right angles to Ch.C). 

(ii) On this tangent mark off the distance OP 
(the radius of the outer ditch circle) and let it be 
defined by the point D. 

(iii) From D draw a line perpendicular to the 
tangent Ch. D(therefore parallel Ch.C, and due E.) 

(iv) Draw aO at right angle to AO, and produce 
in both directions, 

Therefore the angle AOa, which trims the out- 
going path, is at the obliquity-summer-solstice 
declination. 

(v) In order to form a similar angle (C Ch E) 
bisect Ch.O, and from the mid-point drop a 
perpendicular to cut aO produced. Through this 
point of intersection draw a straight line from Ch 
to cut the E/W line from D at E. 

Therefore (Euclid; similar triangles) the angle 
C Ch.E equals angle aOC=angle Nth OA= 
obliquity angle. i 

(vi) From E erect a perpendicular to the line 
E Ch. 

(vii) Produce this perpendicular to meet Ch.D 
produced at S. 

The point S is on top of Silbury Hill. (In fact, 
the point is marked where the Bema level geometry 


. places it, short of the actual summit; but at this 


distance there is likely to be discrepancy between 
Bema-geometry and triangulation). 

Since angle Ch.ED=cosec?, 2 =, and angles 
Ch. DE and Ch. ES are right angles, therefore angle 
DSE=cosec?, 2 x. 

But Ch.S=Ch.D cosec? angle DSE. 

And Ch.D (construction iiij=OP. 

Therefore ChS=2 = OP. 

Therefore Silbury Hill is distant from the 
church and due south of it by the length of the 
circumference of the puter ditch circle. 

But the outer ditch radius OP=(v5+2) 100 Q. 


. Therefore Ch.S=2 z times this= 


12/5.103+v5)1/2] .9/2 [3—v5)/2] (V5+2) 
100 feet. 
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Ch.S=1080 (v5+2)feet. 
=360 (4/5+2) yards. 
(A circle with radius 100Q has circumference 
360 yards). 
The scale of the map is 880 feet =one inch. 


Therefore, on the map, the line Ch.S=27/22 
(4/5+2) inches i 

On map, Ch.S=5.198 inches. 

But 5.198=20 x the cube root of 2 less 1. 

This evaluation gives the cube root of 2 as 
1.259940 instead of 1.259921: 


Ignoring the slight variation, the distance of 
Silbury Hill from the diameter of the Avebury 
Circles (E/W diameter) is 10/3 times (the cube root 
of two less one) miles. This is inherent in the 
values chosen; but it seems unlikely that they were 
chosen in ignorance of it. 

Since, as has already been shown, the equatorial 
radius of the earth is 4/5 x x 1000 miles or 
«/6[(4/5+-1)/2] x 1000 miles, it seems evident that 
the numerical value of the mile was fixed at 1760 
yards to establish this relationship. It must be 
remembered that we are dealing with geometers who 
were also by repute numerologists to whom 
numbers were significant in themselves as they are 
to atomic scientists defining atoms. 


In this connection see Silbury Hill below. 


Not only is the mile a Golden Mean function 
but it is also correlated with the function of the 
cube root of 2. This we could reasonably adduce 
from the Delphic Riddle. 


And one cubit, Q”=100 (1 minus the cube 
root of 4) to four figures [10 “(1—0.7937)]. 


Continuing the discussion of the geometry of 
Avebury :— 


(viii) From S, draw a perpendicular to DS. 
(i.e. due East). 


(ix) With radius SE, arc to cut this at T. (SE= 
Ch.S x cos obliquity angle). 


By construction, the angle WST is 3/2 times 
the angle with tanget=1/2 (i.e. 26° 33" 54".18). 
Therefore it is three times the angle 13° 16 ’ 57".09, 
the tangent of which is (./5—2). (This tangent 
value can be demonstrated by Euclid VI 3, or proved 
by trigonometry.) 


Therefore, in the Avebury Circles, by marking 
a tangent from P equal 100 Q, this angle, tan 
(v 5—2) is defined. Stepping the arc three times 
gives us the required angle, 39° 50’ 517.27 taken 
as the parameter solstice sunrise amplitude. 


(x) On the map being discussed, the tangent 
TU has been drawn equal on the scale to 15 
chains=990 feet, although this is 0.3 short. It is 
given as a check. The tangent from W on WS is 
also marked and locates point V. (It is assumed 
angle tan=1/2 has been drawn from ST in the 
usual manner, bisected and the half arc added. 
There are enough lines on the diagram without 
adding confusion unnecessarily). 


It will be seen that this Solstice Line cuts 
through the avenue of stones tending to the circles. 


THE SANCTUARY. 


(xi) Join the Sanctuary to S, and bisect the line. 
With this point as centre, diameter S-Sanctuary, 
arc a semi-circle. This will pass through the 
intersection of the Radian and Solstice Lines, W, 
and also point V. Join the Sanctuary to the 
former. Then S, this point (on the line above M) 
and the Sanctuary form a right-angle. A mirror 
set to bisect the right angle will therefore reflect the 
sunrise to the Sanctuary at Bema level. 


The angle S-Sanctuary—to the intersection 
point Ra/Sunrise=}(63°26’ 05.82). Tangent= 
(Y5—1)/2. 

The angle SV-Sanctuary is also a right angle, 
and the triangle isosceles, the angles V-Sanctuary- 
Silbury Hill and V-Silbury Hill-Sanctuary being 
45°. 

Therefore the distance Silbury-Hill to Sanctuary 
is 4/2 times SV=2 7 OP. cos Obliquity. secant 
13° 16" 57.09 x v2=6.9261 inches on scale= 
1.1543 miles. 


But since the earth’s radius is /6((4/5+-1)/2] x 
1000 miles, the circumference (equatorial) is 
(12+/6)/5 x (4/5+2) x 1000 miles. 

One minute of equatorial arc is therefore this 
divided by 21600==4/6/9 x (4/5+2) miles=1.153 
miles. 

Therefore it seems evident that the distance 
from Silbury Hill to the Sanctuary at Bema level 
was the distance of a Great Circle minute of arc. 
But to translate this exactly at Bema level as a 
sine distance, we should need to make accurate 
assessment of the parameter point. The closeness 
is nevertheless significant. The modern value of 
the geographic minute (varying with latitude in 
fact) is 1.15 miles Admiralty, and 1.152 American 
value. 


The distance from Silbury Hill to junction of 
Ra/Solstice Line is Golden Mean of this. 
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GEOMETRY OF SUNRISE. 

The point G on the circumference of the 
SE-radius circle marks the arc of the obliquity 
angle from T. A perp. from G to ST=DE, there- 
fore. From G a line due West, parallel ST has 
been drawn to cut the Solstice line WS at H. 
From H a perp. is dropped to ST at Q. - 

Therefore HQ=DE and DE=SE x sin Dec. 

Therefore angle HSQ is the amplitude angle 

WST 
HQ=SH. sin angle HSQ=DE=SE. sin Dec. 
But cos Lat. x sin. Amp.=Sin Dec. 
Therefore SH=SE cos. Lat. 
From S mark SJ=SH on ST 
Therefore SJ= SE Cos. Lat. 
From J draw perp. to cut the SE-radius circle 
at K. 

Therefore SJ is SK cos. angle KSJ. Therefore 

angle KSJ is the parameter latitude. 


The use of the word parameter qualifying 
declination, latitude, and amplitude limit the 
meaning of these angles to those used in the diagram. 
The two parameters are the declination and amp- 
litude, and by formula these determine the latitude. 
The stated amplitude is the parameter of all 
geometry dependent on it for sunrise as indicated. 
Thus, the Solstice Line, drawn in accordance with 
it, cuts the bank of the ditch at Avebury, confirming 
its significance, 


SILBURY HILL. 

The geometry of this is almost complete; but 
the hill is a complex geometric structure describing 
the geometry of the moon as its name, presumably 
derived from the Greek (selene=moon) indicates. 
(The name in A.D. 1281 was Seleburgh). Until 
precise measurements are obtained, the geometry 
cannot be definitive; for the hill itself is so based 
that it forms an ellipse for orbit off-set. Precise 
measurements are essential when checking the 
work of such precise geometers as the Pythagoreans. 
Measurements available include too many 
‘abouts’; and geometry cannot be demon- 
Strated accurately free-hand style; nor are photo- 
graphs of value without specification of parameters, 
including azimuth, and plane level. 

However, there is enough reliable information 
to put beyond doubt that Silbury Hill is an accu- 
rately constructed frustum of a cone defined by 
cubit measurements, and is an exposition of the 
Root of Two function of the Moon’s orbit. 


Distances of the Moon from Earth 
(thousands of miles). 


Perigee Apogee Mean 
(nearest) (Furthest) 
Modern 
Astronomy: 226 252 239 
Pythagorean: 225.99- 251.98 238.98 


Perigee==100 (one plus cube rootof 2) 
Apogee=100 (cube root of 16). 


As the cube root of 16 is twice the cube root of 
2, the sum is (3x Cube Root of 2, plus 1)=3 x 
1.2599 -+ 1==4.7797. 

Therefore the mean is 2.3898, and 100 times 
this gives the value above for the mean distance. 


The geometric significance of the cube root 
of two, the Delphic Riddle, will be seen to be more 
than merely academic, and Plato’s rebuke is 
justified. Obviously, the geometry of Conics, or 
the Spherica, as Plato called it, was revived by 
Apollonius rather than created by him; but this 
should not be read as a slight on that most worthy 
geometer to whom we are all indebted. 

The completed diagram and a fold-up scale 
model will be added to future editions of this 
monograph (if any). 

It will readily be understood that, using the 
light-beam method, a post set at the appropriate 
angle to the vertical, projecting a beam at a set 
angle to the post downwards, would trace out an 
ellipse on the ground, and also define the side of 
Silbury Hill shining down along it at every second 
of rotation. This having been organised by the 
geometers, the phreo meh-eisown (free masons), 
acting as engineers, could get on with their job. 
The eis-phreo was a pass permitting entry and 
release from the prohibition ‘ Meh-eisown ageo- 
metretos ’==‘ not being inside without geometry— 
Geometers Only!’. The word mason is not 
derived from any root meaning stonework; it has 
become attached to it in the usual roundabout way 
metaphorically because the phreo-mason, the 
privileged non-geometers, were stone-workers and 
engineers. 

Stonehenge and Avebury are in this sense 
Masonic temples hiero-asylums... sacred to the 
priesthood. On old maps, Jerusalem is still shown 
as Hieroasylyma. Anyone desiring to found a 
New Jerusalem will have to get busy first with 
ruler and compasses. 


In preparation : Part I—The Mathematics of Sex. 
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THE AVEBURY CIRCLES—DIAGRAM 


The above diagram has been printed on transparent 
paper so that it may be placed over the plan on the 
Avebury Circles shown on p. 19 of the booklet WIND- 
MILL HILL and AVEBURY, published by The Clover 
Press, Ltd., at 66, Gt. Russell Street, London, W.C.1, 
price five shillings. Most people interested in these stone 
circles will already have a copy of the booklet. Those 
who have not may regard the above diagram as a large- 
scale version of that shown on the reproduction of the 
6” map of the Avebury area. If at some future date 
permission be granted for reproduction of the plan from 
the booklet with the diagram superimposed on it, this 
will be done. Until then, regretfully, the author places 
some part of the burden of comparison on the interested- 
enough reader. To adjust the diagram to the plan, as a 
preliminary, let the line NM cut through the horizontal 
line representing St. James's Church. The diagram 
should then be set so that OG trims the edge of the path 
to the Downs; the line OH cuts through the ditch gap 
above it; and the small circles on the diagram match 
those on the plan, except for a slight variation of the 


circumference in the lower circle where there are no 
stones marked. It will be seen that the paths crossing 
the circle have correspondence with the pentagram; AO 
is parallel to the western edge of one; AD approximately 
parallel to the other. The line JO (solstice sunrise line) 
produced, trims the edge of a bank at Q. 

The construction of the Golden Angle from West, 
NOY is not demonstrated; but from the midpoint of 
NO, erect a perpendicular to cut the circle AM. Join 
this point to O, and Y lies on it; for the circle AM bas 
radius cos 36 °OH=[(4/5+1)/4] x OH, and the Golden 
Mean is therefore JOH. 

OZ is cosec? angle WSO x OW=XO sec? angle 
YOX=2 x OW. By construction OW=} inch; OX 
1.2 in. Therefore (as proved already) the angle WSO 
(=angle SO North)/is the ecliptic, solstice declination 
angle 23° 30 42.5 As this is also angle MOG, and the 
parallel east (from where this cuts the circle AM) is drawn 
to cut the solstice line JOQ at distance OK, then OK is 
by formula cos. lat. (51° 29‘ 40%, an excess of about 
3" 28° above present reading). 


på 


o 
r 
ka A 
` 
x 
z 4 
z 
ED 
a LH 


OTTA SN 


Fi 


v 
cy 
0 4 


>e 


O 


AN NAN an anga an te LeU TT Ty 


TANGAN NAH NANANG open 


Ai 


gi ma ni 


S220 ang ag, 


oS, 
SR > 
WA 


LI hn flit # han Sutda e 5 Crem o 
m TA IPARREA UNS Saren TO Huse Po "Airey 4 stone holes CD 


Primed by the Guerner Prove Co, Lid. Cusmnnez, Cl. 


Reyrodeced by permission of Prefeseee BL. & Mawa 


n 
SA 


EE PL. 


SCHEDULE OF DISTANCES IN CUBITS AND 
IN SCALE INCHES ON MAP. 


LINE CUBITS INCHES 
AB | “EIS 
AD (v5—N2 5.099 
DB=ED@=EL Gms 92 3.15139 


EB M5 6.3028 
EK GANG 1.5757 
KL JOS) 3.52337 


LM=EN ((v5—1)/2] x EL 1.94762 
=(/5—2) 

* EH=BQ Kv5—VNJEB= 3.8952 
NY) 

EJmED@DB above 
BJ=BP= vD S 5.45838 
BR=BS (V5+1/2) BP= 8.83182 
ANAN V 5—1 2 
TB=BU (AAN (SN? 3.94972 
2 8.869 
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